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Prof. Moses G. Farmer’s Apparatus for 
Direct Determination of Battery Re- 
sistance. 


Methods of measurement of the internal 
resistance of batteries, in which the ordinary 
testing apparatus is employed, depend for 
their accuracy upon the sensitiveness of the 
galvanometer, and, excepting one or two, the 
result is reached by calculation based upon 
the reading of the galvanometer deflection, 
or of the rheostat resistance, or both. 

With a view of simplifying the work and 
at the same time maintaining a percentage of 
accuracy sufficiently high for all practical 
purposes, Prof. Farmer bas designed the in- 
struments illustrated. The principle upon 
which the measurements are obtained is due 
to Conden, who has shown that if a galva- 
nometer, a rheostat, and a battery be in- 
cluded in a simple circuit, a deflection 
of the galvanometer needle is produced, 
which increases as the rheostat resistance 
is decreased, and that if a shunt or branch 
circuit containing a resistance be formed 
across the poles of the battery, the deflection 
of the galvanometer needle is reduced in 
proportion to the amount of the shunt re- 
sistance, and inasmuch as these effects upon 
the position of the galvanometer needle are 
opposite in kind, it is evident that the 
rheostat may be withdrawn and a shunt 
simultaneously without affecting 
the position of the needle, if the proper 
relations of rheostat and shunt resistance 
exist. 

From this it can be readily shown that 


closed, 


B =a S in which B is the internal resistance 
x 


of the battery ; R the rheostat resistance in 
circuit with the galvanometer, G the resist- 
ance of the galvanometer, and S that of the 
shunt. If we make R equal to G we have B 
equal to 8, or, in other words, when the 
rheostat resistance equals that of the galva- 
nometer and the shunt resistance equals the 
internal resistance of the battery, the rheostat 
may be cut out, and the shunt at the same in- 
stant closed without moving the galvanome- 
ter needle. 

The manner of connecting up the galva- 
nometer, resistances, etc., is clearly shown 
in Fig. 1, key 1 closing the shunt around the 
battery, and key 2 cutting out the rheostat. 


























Fie. 1. 


In the apparatus, as constructed by Prof, 
Farmer, but one key is used, which is closed 
upon two contact studs by a single move- 
ment, insuring the simultaneous cutting out 
of the rheostat R and closing of the shunt 8, 
which is necessary to the successful opera- 








tion of system. Fig. 2 is the rheostat which 
contains the resistances forming the shunt, 
and upon which the key arrangement is 
mounted, the necessary connections being 
made within the box, it is only required to 
connect the two left-hand binding posts 
with the galvanometer (Fig. 3) and those on 
the right with the battery to be tested, and 
to connect the second left-hand post with the 
second right-hand post, with a piece of 
wire. 

The circular connecting blocks and pins 
enables the variation of the shunt resistance, 
those on the outer circle connect with coils 
of 4; ohm each, and those upon the inner 
circle with coils’of one ohm each, the shunt 
thereby being adjustable from ,‘; ohm to 10 


ohms within the circle and back of the key | 
system, is located the rheostat resistance of | 





Fig. 2.—RHEOSTAT AND KEY. 


3 coils; one of which equals the galva- | and more sense as regards light, and that 
nometer resistance, the other two being each | they may understand while they have no use 
4 the galvanometer resistance, R may there- for plenty of light, that there are people 
fore be made } 1, 14, and 2 times the resist- | 
ance of G and the value of 8 necessary to | 
produce no change of deflection when the | 
key is depressed, is multiplied by } 1}7or 2| 


as the case may be. 





Fie. 3.—Pror. FARMER’s STANDARD GALVANOMETER. 


It will be seen that with this arrangement, 
an internal resistance as low as .05 ohm, or 
as high as 20 ohms may be readily made and 
without calculation beyond multiplying the 
shunt, reading by the resistance in the 
rheostat, and this is not of course necessary 
when R and G are made equal. 

The apparatus will no doubt provea valua- 
ble addition to the test room or laboratory. 





pany 





Messrs. J. H. Bunnell & Co. are the manu- | 


facturers and sole agents for the sale of this | 
apparatus, of 106 and 108 Liberty street, 
New York. 


— 
Leaveaworth Wants More Light. 


One of the leading journals of Leavenworth, 
Kas., the Leavenworth 7i%mes, winds up an 
appeal to the aldermen of that city as fol- 
lows: ‘Look on the electric light to-night 
for the last time ; to-morrow it will go out 
Pray for the council that stands by and sees 
it go. Pray for them that they may get lost 
some night and not be able to find their way 
home. Pray that if there are any mud holes 
in which men may flounder that some fellow 
that opposes the electric light may be the 
first to drop in. Pray for our councilmen 
that they may be blessed with more nerve 


living among them that cannot conveniently 


do without it. 
———_ apo 





—— An official of the St. Louis Gas com- 
was recently on the witness stand in 


court in a case of slander. The slander con- 
sisted in calling a man an idiot for selling all 
his gas stock for fear that electricity would 
break up all the gas companies. ‘‘ Has elec- 
tricity interfered with the value of your gas 
stock?” was asked. ‘‘Toa slight extent.” 
“*If you were to lose half your patrons, 
would your stock still pay a dividend?” 
‘* Certainly, sir. We should simply increas 





the bills of the half to make up the deficit.° 


Proceedings of the Fourth Semi-Annual 
Convention of the National Electric 
Light Association. 





Tu sday’s Proceedings. 





Matters of Great Importance Ably Dis- 
cussed at Detroit. 





FIRST SESSION —TUESDAY. 

The Detroit Council Chamber, a large and 
very comfortable hall, was nearly filled with 
delegates and visitors to the fourth semi- 
annual Convention of the National Electric 
Light Association, August 31, when Vice- 
President Weeks called the Convention to 
order. Mr. Weeks stated that the illness of 
the wife of President J. F. Morrison, of 
Baltimore, had compelled him to return to 
his home after he had started for Detroit, 
and he would be unable to be present. Mr. 
Weeks appropriately expressed the sym- 
pathy of the association for Mr. Morrison, 
and its regret over his absence. 

Wells W. Leggett, president of the Detroit 
Brush Company, welcomed the association 
\o his city, stating that an excursion on the 
City of Cleveland, a new boat lighted by the 
Brush-Swan system, would be tendered the 
visitors Thursday afternoon; also that car- 
riages would be furnished by his company 
to all who desired to inspect the tower sys- 
tem of Detroit. 

The roll call showed the following repre- 
sentatives present at the time: 

New Haven Electric Light Co., New 
Haven, Conn., James English. 

ELECTRICAL Review, New York, C. C. 
Haskins, C. W. Price. 


Brush-Swan Co., Boston, Mass., Frank 
Ridlon. 

Brush Electric Co., Philadelphia, A. J. 
DeCamp. 


Southern Electric Co., Baltimore, T. Mc- 
Coubray. Jr. 

Fort Wayne-Jenney Electric Light Co., 
Fort Wayne, Ind., Perry A. Randali, and R. 
T. McDonald. 

Jarvis Engineering Co,, 
H. A. Glasier. 

Allegheny County Light Co., Pittsburgh, 
Pa., 8. A. Duncan. 

Riverside and Oswego Mills, R. T. Robin- 
son, 


Callender Insulating and Waterproofing 
Co., New York, W. O. Callender. 


Schuyler Electric Light Co., of Hartford, 
Conp., Stephen Holbrooke. 

Spriogfield Electric Light Co., Springfield, 
Mass., J. W. Hyde. 

Pittsburgh Carbon Co., Pittsburgh, Pa., 
George F. Porter. 

Bridgeport Electric Light Co., Bridgeport, 
Conn., H. D. Stanley. 

Electrical Supply Co., Chicago, IIL, C. 
H. Cone. 

Parker-Russell Mining and Mfg. Co., St. 
Louis, Mo., T. R. Russell and G. W. Parker. 

Kansas City Electric Light Co., Kansas 
City, Mo , E. R. Weeks. 

Forest City Electrical Works, Cleveland, 
O., W. B. Cleveland. 

William Baxter, Jr., Baltimore, Md. 

National Carbon Co., Cleveland, O., W. 
H. Lawrence. 


Boston, Mass., 
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Brush Electric Co., Detroit, Mich., W. W. 
Leggett and W. H. Fitzgerald. 

Brush Electric Co., Cleveland, O., Wil- 
liam F. Swift. 

Bridgeport Brass Works, Bridgeport, 
Conn., Fred. H. Mason. 

Western Electric Co., New York, F. W. 
Harrington. 

Western Electric Co., Chicago, Ill., Frank 
Stewart. 

Newport Iluminating Co., Newport, R. L., 
J. English. 

McKeesport Light Co., McKeesport, Pa., 
C. Latshaw. 

Chemical Electric Light and Power Co., 
Boston, Mass., A. V. Garratt. 

St. Joseph Electric Light Co., St. Joseph, 
Mo., Joseph A. Corby. 

American Electrical Works, Providence, 
R. I., George L. Beetle. 

Arthur Stewart, Baltimore, Md. 

Jenney Electric Light Co., Minneapolis, 
Minn., Arthur S. Hickley and Brainerd 
Rorison. 

Merchants’ Electric Light and Power Co., 
Boston, Mass., F. A. Gilbert. 

Electrician and Electrical Engineer, New 
York, R. W. Pope. 

Okonite Co, of New York, George 
Manson 

Northern Electric Light Co., Philadelphia, 
Pa., G. W. Boyer.. 

California Electric Light Co., San Fran- 
cisco, Cal., George H. Roe. 

Scbuyler Electric Light Co., Philadelphia, 
Pa., Stephen Holbrooke, 

Solar Carbon Manufacturing Co., Phila- 
d-lphia, Pa., S. B. Richards. 

Sun Elec ric Co., Woburn, Mass., Fred- 
erick Swiftand M M. Slattery. 

Brush Electric Light Co., Savannah, Ga., 
T. P. Keck. 

Brush Electric Light Co., Niagara Falls, 
N. Y., Benjamin Khodes. 

Edgerton Motor Co., Philadelphia, Pa., 
N. H. Edgerton and W. E Sharp. 

Brush-Swan Co., of Norfolk, Va., C. E. 
Chamberlain. 

Troy Electric Light Co., Troy, N. Y., F. 
A. Cheney. 

Communications were then real from a 
number of honorary members; among others, 
letters from Dr. Werner Siemens, Berlin; 
Jno. 8S. Sprague, Birmingham, England. 

Mr. A. J. DeCamp, chairman of the Execu- 
tive Committee, then presented the pro- 
grimme of exercises, and Secretary Mc- 
Coubray presented his annual report, show- 
ing a membership of 136, thirteen of these 
being new members—an aggregate of $660 
having been received since the February 
meeting, leaving a balance of $670 due. 

The report of Dr. Otto A. Moses, of New 
York, chairman of the Electrical Bureau, 
was then read by the secretary. It favored 
establishing a bureau in New York to gather 
and disseminate information, the expense to 
be borne by the association. 

On motion of Mr. De Camp, the report 
was filed with the Executive Committee for 
future consideration. He thought the mat- 
ier an important one, and worthy careful 
thought. 

In the absence of the chairman of the com- 
mittee on ‘‘ Tabulating Rates of Public 
Lighting,” Mr. 8S. A. Duncan, of the com- 
mittee, asked for more time, stating that he 
expected the chairman to be present, and 
that he was unprepared at the time, but would 
report before final adjournment of the Con- 
vention. Granted. 

Mr. R. W. Pope, of the Z ectrician, pre- 
sented his report on the matter of “ Standard 
Wire Gauges,” as follows : 

Your committee upon a standard wire 
gauge, which was to confer with other asso- 
ciations, and advise upon the expediency of 
advocating State or National legislation for 
the recognition of a uniform gauge, begs 
leave to respectfully report that, notwith- 
standing a very generally-expressed desire by 
all parties interested that some universal stand- 
ard be adopted, no steps have been taken as yet 
by manufacturers to bring about such a result 
As the present movement in the direction of 
adopting a standard was originally intro- 
duced by a wire manufacturer, it was sup 
posed that by the co-operation of the various 





electrical associations a general reform might 
be inaugurated. It is difficult to devise a 
gauge free from all objections, and it is 
hardly possible that progress can be made 
without the active support of the actual 
drawers of wire. The general tendency on 
the part of both producers and consumers, 
who desire accuracy in the filling of orders, 
is to furnish a sample or specify the diameters 
in thousandths of an inch, with further stipu- 
lations in some cases as to the weight and re- 
sistance. This practice will, no doubt, con- 
tinue, even should a standard gauge come 
into more general use, while in the present 
condition of aifairs there appears to be 
no other safe course to pursue. Whatever 
gauge may eventually be adopted, it must 
necessarily be based upon actual measure- 
ment according to recognized existing stand- 
ards, and consequently it appears doubtful 
whether the actual fractions of an inch, 
which are to conform with a certain number 
upon a gauge, is a proper subject for legisla- 
tion. It is a well established custom in many 
branches of trade to designate sizes by arbi- 
trary numbers; but however desirable it might 
be that the products of different makers 
should correspond, this is not always the 
case. It therefore appears that where a size 
can be properly designated, based upon a 
legal inch, it is scarcely within the scope of 
legislation to fix upon an arbitrary number 
to represent the same thing. 

This subject, wherever introduced, has 
given rise to lengthy discussion without ma- 
erial progress; aad, while it is entirely 
within the province of this association to 
assist in all reforms of this character, it is 
extremely doubtful if anything can be ac- 
complished without the co-operation of the 
manufacturers, and we would therefore re- 
spectfully recommend that any further action 
upon this subject be devoted to securing 
their influence in actually introducing a 
standard wire gauge. 

Rautew W. Pope, 
Chairman 


In connection with this report, Mr. Pope 
read a letter from Mr. F. R. Wells, of the 
Bell Telephone Company of Antwerp, in 
which the writer stated that measurement by 
millimeters is the general practice on the 
continent of Europe. Mr. Wells, in his let- 
ter, quoted MM. Houry, Aboilard & Co., of 
Paris (large manufacturers of fine magnet 
wires), as stating : ‘‘ The English wire gauge 
has never been in use here, and, without ex- 
ception, all the orders we get from the differ- 
ent nations on the Continent indicate in hun- 
dredths of a millimeter the size of the wires 
ordered.” 

Mr. De Camp asked where the objection 
of the wire companies was to adopting a 
standard gauge, and called on Mr. H. D. 
Stanley, of the Bridgeport Brass Works, 
Bridgeport, Conn. 

Mr. Stanley said he knew of none. He 
thought the wire companies were ready to 
accept any standard gauge. The National 
Telephone Exchange Association had adopt- 
ed the new British standard gauge last Sep- 
tember; yet he knew of but two companies 
that were using it. The new British standard 
gauge had been adopted by the English gov- 
ernment; but consumers, in this country at 
least, had not adopted it. 

Mr. F. W. Harrington, of the Western 
Electric Company, was called for and said 
he could only substantiate Mr. Stanley. A 
standard gauge that the consumers would 
wholly adopt he thought would be acceptable 
to the manufacturers. Orders were filled 
now by whatever gauge ordered. 

Col. Geo. L. Beetle, of the American 
Electrical Works, New York and Providence, 
said the companies adopteda gauge and then 
didn’t live up to it. If the companies would 
stand by one gauge, the manufacturers 
would. 

Mr. A. V. Garratt, of the Chemical Elec- 
tric Light and Power Company, Boston, fa- 
vored placing the gauge of wires on the busis 
of the ohm, having reference to the con- 
ductivity of the wire. It might require 
considerable experiment on the part of the 
manufacturers, but when once the work 
would be done thought it would be very val- 
uable. 





On motion of Mr. De Camp, a committee 
of three was appointed to prepare a report 
on this matter, and present with table at next 
convention. Messrs. Garratt, Stanley and 
M. M. Slattery (of the Sun Company, Wo- 
buro, Mass.) were appointed on the commit- 
tee. 

Convention adjurned to 3.30 P. M. 





TUESDAY AFTERNOON—SECOND SESSION. 

On calling the Convention to order the 
presiding officer, Mr. Weeks, called Mr. A. 
J. DeCamp to the chair, and then read the 
following paper, ‘‘A Protest Against the 
Enforcement of Electrical Subways”: 
PROTEST AGAINST THE ENFORCEMENT OF 

ELECTRICAL SUBWAYS. 

It is a well known fact that for conductors 
of electricity, air is the best insulation, and 
earth one of the poorest. How, then, are 
we to account for the objections made to 
rial lines, and the recent tendency to insist 
upon sub way construction ? Nine out of 
ten of the general public do nut really care 
whether wires are overhead or not. If asked 
for an objection to so placing them, many 
would speak of the danger of lightning ; 
some would charac erize them as uusightly ; 
while a more thoughitul class would note 
their hindrance to the fire department, and 
the obstruction which poles offer to com- 
merce. Some of these objections are valid, 
but whether all combined are stroag enough 
to even offset those that may be urged 
against underground lives remains to be 
shown. Asa matter of fact, erial wires are 
a protection against lightning, instead of 
‘‘making so much electricity in the air,” as 
the common pliase runs. It is not in the 
city, but in the country, that most of the 
damage by lightning is done. Well con- 
structed lines, with wires taut and parallel, 
or at proper angle, and with trim poles of 
an inconspicuous color, are not unsightly, 
but give to streets an air of business. That 
wires do sometimes interfere with the work 
of the fire department, aud that poles do 
offer some obstructions to commerce is freely 
admitted. 

The numerous obstacles to sub-ways may 
be classed as electrical, mechanical, and 
popular— obstacles that hold against all 
wires, but most strongly affect those for 
telephonic and lighting purposes. The effi 
cievcy of electrical service depends largely 
upon the insulation of the line, and the 
steadiness and uninterrupted flow of the cur- 
rent. But underground wires, in addition to 
the increased and ever present danger of 
leakage, are seriously affected by induction 
and retardation, and no system of conduit 
has yet shown itself able to overcome all of 
these evils. 

At a greater cost of construction, induc- 
tion may be lessened, but no method yet de- 
vised has, in the least, reduced retardation, 
which is so vital a matter in telegraphic and 
telephonic communication. 

The mechanical objection to underground 
lines are two-fold—those of construction and 
maintenance. The cost of such construc- 
tion is so great that it is a question whether 
its enforcement would not only deter capital 
from entering the field, but would drive 
most of the present companies out of busi- 
ness. In Philadelphia, the city council, 
while passing ordinance after ordinance re- 
quiring private corporations to bury wires, 
exempted the city from doing likewise be- 
cause it would bankrupt her. Wires for 
rial arc lines cost about 114 cents per foot, 
but those that are adapted to underground 
work range from 6 cents upward. Other 
items of construction are in about the same 
rates. As has been said repeatedly, an elec- 
trical sub-way is possible, but economy 
stands as a bar to its general use. 

Consider the mere matter of space. With- 
out tunnelling, where shall we find a safe 
place for lines so eusily affected as ours, 
under the street already criss-crossed by sewer, 
gas, water, and steam pipes at every few 
feet? If the space between these and the 
surface be utilized, conduits will be in 
greater danger from surface sewage, and 
liquid and gaseous leakage of all sorts ; they 
will be subject to coastaut jar of heavy 
traffic, and will be more seriously affected by 


| 
changes of temperature. 





Such location, 
while permitting the most economic sub-way 
construction would render the question of 
maintenance a vexing problem. 

It may be said that these objections are 
urged in the interests of electric corporations 
only; that these corporations hold valuable 
franchises, and should be made to consider 
the welfare of the public; that if they be re- 
quired by law to go below the surface, they 
will quickly devise methods for doing so. 
But in return for these franchises electric 
corporations furnish accommodations that 
the public cannot well do without, and inven- 
tion responds rather to the needs of the times 
than to legislative demands. However, there 
are other objections to subways that more 
nearly affect the public. I have designated 
them “popular,” though I believe few of the 
people have considered them. 

Complaints are increasing that gas, sewer 
and water construciion and repair are a hin- 
drance to commerce and pleasure, and render 
streets unsightly and dangerous. The fre- 
quent disturbance of city soil is a source of 
malarial diseases of no mean importance. 
The necessary excavations for gas, water, 
sewer and steam connections are a nuisance 
of daily occurrence; but these connections are 
permanent. Not so with telephone and elec- 
tric light work. It will probably be many 
years before a telephone or an electric lamp 
will be a fixture, passing from one tenant to 
the next as a matter of course. On the con- 
trary, their location will be continually 
changing, and a frequent disturbance of ma- 
larial subsoil will result. 

Again, much has been said of the danger 
to the public from rial light wires. This 
danger is almost entirely imaginary. As 
such wires enter buildings from above, they 
are beyond the reach of ordinary traffic. But 
the leads to underground lines are subject to 
a wear and tear that will continually injure 
their insulation. These wires would, there- 
fore, not only be a constant menace to life, 
but, as they increase, the danger of fire 
would materially augment the rate of insur- 
ance, 

The public is already clamoring for re- 
duced rates for lighting and telephone ser- 
vice, but the grea:er cost of laying and main- 
taining underground lines would certainly 
prevent such reduction, if it did not largely 
increase present rates. In still another way 
will the public be incommoded by subways. 
Poles are now complained of as obstructions 
to commerce. But subways necessitate fre- 
quent inanholes and handholes in the pave- 
ment, where wires must be drawn in and 
out. This is a slow process, and, as exten- 
sions and alterations will always be required, 
there will, of course, be a constant obstruc- 
tion to traffic at continually-changing points. 

Are not these objections, every one of 
which is real, sufficient to offset any and all 
that can be brought against zerial lines? But, 
above and beyond these, is another that 
places the question of compelling the em- 
ployment of subways, upon the grounds of 
legality and equity. The whole matter of 
electrical subways is experimental. The 
New York Commission reports: ‘* The under- 
ground systems of Philadelphia, Washing- 
ton and Chicago were personally examined 
by us during November, 1885, or rather such 
embryo systems as there exist.” From Phila- 
delphia comes the statement that that city 
‘*has arranged a test for 11,550 feet of under- 
ground wires, to illustrate the practicability 
of such a system.” Yet every one knows 
that the cities mentivaed have the largest per 
cent. of uaderground wires. 

That electricity is an invaluable aid to 
commerce is now almost a truism. Yet few 
of those not immediately dependent upon it 
for the transactiun of a great part of their 
business realize that commerce would stag- 
nate without its modern applications, Busi- 
ness men fully recognize that anything that 
interferes with the best electric service 
equally affects the safety, rapidity and con- 
venience of commerce, and therefore is not 
to be lightly held; and that only the most 
weighty objections to present methods are 
worthy to be considered. So fully is this 
realized that all commissions appointed to 
inquire into the expediency of various new 
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demands to be made of electric corpora- 
tions have uniformly recommended caution 
and slow procedure, that the important 


) : i" B 
matter in abeyance, until the important tests 


about to be instituted in various localities, 
notably New York, have resulted in the dis- 


duties of the telegraph, telephone and elec- : covery of some underground plan that will 


tric light companies be not interfered with. 

There has been much newspaper talk as to 
the danger of aerial lines; and much has 
been said of the large extent of under- 
cround wires in various cities; and public 
attention has been so generally called to the 
subject that many cities have been led to 
suppose that there is an immediate necessity 
for burying all wires. ‘The result is that a 
vreat deal of hasty legislation has been in- 
dulged, with very little consideration of the 
knottiness of the problems involved, and the 
great expense to which a most valuable 
industry would be put. To quote again 
from the New York commission: ‘‘ The 
difficulties which snrround the successful 
solution of the underground wire problem 
in this city are of an extent and magnitude 
of which the public, as voiced in the general 
press, at least, have no adequate comprehen- 
sion.” 

The adaptations of electricity are compar- 
atively modern, electric lighting being but 
in infancy. Almost everything in regard 
to the details of the work is experimental. 
Difficult as is the problem of a satisfactory 
method of burying telegraph wires, it is 
greatly complicated for telephone and elec- 
tric light lines. That any conduit will op- 
erate successfully for our business has not yet 
been shown. The per cent. of wire now 
under ground is small. In New York, 
where there is probably more than in all 
other American cities combined, it is about 
six per cent. 

How, then, can the matter of subway 
construction be anything but experimental? 
That it is so is abundantly proved by the 
reports of all who have investigated the sub- 
ject. The reports and contracts of the New 
York commission are full of clauses that 
show this conclusively. The most vital ques- 
tions are left to be settled as the work pro- 
gresses, because no one has the practical 
knowledge to settle them beforehand. There 
is no question that wires may be made to 
work under ground. All electricians admit 
this, and many large corporations have made 
extensive experiments with a view to secur- 
ing some feasible subway system. But, as 
yet, the question how to make them work 
satisfactorily, and at a reasonable cost, has 
not been solved. 

In view of the existing state of subway ex- 
perience, how can any legislation looking to 
the forcing of all wires underground be 
equitable to electric interests? The first in- 
vestments for the electric lighting business 
are large; unexpected outlays are frequent; 
the life of the apparatus is unknown, and the 
improvements that are constantly being made 
necessitate many costly changes. All these 
facts protest against hasty legislation, whose 
enforcement would practically prohibit many 
of the small beginnings, so valuable to new 
industries. 

There is another phase of the question 
that has, as yet, received little consideration. 
Electric companies have a large amount of 
costly apparatus that would be rendered 
useless by a wholesale enforcement of sub- 
ways. Whether they can be compelled to 
bear this loss in the present slate of knowl- 
edge as to underground work, involves a 
legal point not yet settled. In fact, the best 
legal advisers deny the right of a city to re- 
quire any corporation to bear such loss, 
especially at the risk of unsatisfactory ser- 
vice. When some subway conduit has been 
devised that is practicable from electric, me- 
chanic and economic standpoints, and that the 
people believe to be more desirable than 
overhead wires, there will be no need of 
legislation in the matter, as electric curpora- 
tions will hasten to avail themselves of what- 
ever promises best for the customers. 

In view of the fact that subway lines have 
not yet been shown to render as reliable 
service as «rial ones, as the objections to 
them will be much greater than those now 
urged against the present method of running 
wires, and as the legal phase of the matter 
will involve cities in useless and expensive 
litigation, it seems wisest to hold the whole 





| give satisfactory service to both producer 


and consumer. 
This is the course of equity. 
Epwin. R. WEEKs. 





Mr. Ralph W. Pope, of New York—The 
arguments which have so been freely used by 
the various parties interested in aerial wires 
against placing them underground, are now 
employed by the underground people in 
their quarrels with each other. Recently we 
heard of an application by a company organ- 
ized for placing wires underground, for an 
injunction against any proceedings on the 
part of the New York Sub-way Commis- 
sion, because this company had obtained a 
franchise and had spent $25,000 in getttng 
ready to do something. I am very certain 
that they have inyested nothing in plant, and 
yet they hold that it is entirely wrong for 
anthing to be done by the Sub-way Commis- 
sion which will render this $25,000 a loss. 
This is very conclusive proof that if it is 
wrong that a company that has no plant 
should lose $25,000, it is far more wrong 
that other companies having valuable plants 
should have to lose ten times that amount. 
The various electric companies have valua- 
ble plants in New York which will have to 
be thrown away when they are compelled to 
place their wires under ground. The West- 
ern Union Company, in New York, intend 
to place their wires in a tube under Broad- 
way as far as Twenty-third street, and then 
they will go through Twenty-third street 
under ground to Third avenue, where they 
will attach their cables to the structure of the 
Elevated Railroad and carry them in that 
way to Harlem. That is not an underground 
system exactly, but it will get the wires out 
of the way. They have been retarded in 
this work because they could not get permis- 
sion to place the wires underground inde- 
pendently through Twenty-third street, 

The system which is to be adopted in New 
York is, as nearly as I can understand it, 
made up of, various patents, and plans which 
were presented to the commission. Out of 
I think 119 plans the commission selected 
which they considered the most feasible, and 
out of them was made a combination plan 
and that is the plan of the Consolidated 
Electrical Sub-Way Company. The work of 
excavating for the sub-way was to have 
been commenced last Monday, but I am not 
aware whether anything was done or not. 
The work laid out is in a part of the city— 
Sixth avenue and Twenty-third street— 
where it is not essential that the wires should 
be placed underground. 

Mr. C. C. Haskins, Associate Editor of the 
ELEcTRICAL REVIEW, and City Inspector of 
Electric Lines in Chicago, said: We havein 
Chicago a large number of wires in conduits 
of various kinds. We have an iron tube 
with asphaltum covering on the outside and 
inside to protect it from oxygen. We have 
a wooden box with an asphaltum bottom to 
it, wires laid in iron pipes inside of that, and 
the whole covered with asphaltum and 
boarded in, and we have iron pipes without 
any asphaltum. I believe the telephone com- 
pany has placed its wires permanently in plas- 
ter ina wooden box. Then we have the Dor- 
sett Conduit—perhaps more of that than of any 
of the others. The city’s wires are all un- 
derground. The telegraph companies are 
gradually putting their wires under, and we 
think we will have all of them pretty, much 
out of sight by the time the snow flies. 

Mr. DeCamp—Would you fcel from what 
you know of what has been done in Chicago 
that any company having a large amount of 
money invested in their plant would be 
justified in transferring their whole business 
to that system ? 

Mr. Haskins—It is hard to answer that 
question categorically. If a man has a plant 
worth $100,000 and he is compelled to trans- 
fer that $100,000 from the air to the ground, it 
is a pretty serious question. On the other 
hand, if I were to build, I personally should 
prefer to go underground on the principle 
that saving at the spigot and wasting at the 





bung is not profitable, and I think a line un 
derground can be maintained at less cost than 
one overhead. 

Mr. DeCamp—That is supposing you are 
starting the business? 

Mr. Haskins—Yes, sir. 

Mr. DeCamp—If I were going to make 
the experiment, I would make it in that way. 

Mr. Leggett, of Detroit—I was at Wash- 
ington recently, where they had buried the 
wires in plaster, and it had proved a failure. 
They were obliged to take them out on F 
street, after atrial of a couple of years, and 
put them on poles. They were compelled to 
put them under ground on Pennsylvania 
avenue, and they have had a great deal of 
trouble with them. The evening I was there 
one of their machines was running dead on 
aceount of a difficulty on theirlines on Penn- 
sylvania avenue, the locality of which they 
could not discover. I would like to ask Mr. 
Pope just what the system is in New York. 

Mr. Pope—I would say that the basis of 
the New York sys‘em is a drawing-in-and-out 
arrangement, that is, a series of ducts similar 
to those laid in Chicago. The conduit is 
square, and about 12x14 in size. There are 
ten ducts in a prism. This objection was 
raised to any system of imbedding the wires, 
that in case of any defect it would necessi- 
tate the digging up of the streets, which was 
always considered an objection; so the idea 
of imbedding the wires solidly was thrown 
out altogether. The telegraph companies 
also object seriously to any system of that 
kind. I might say in regard to the concrete 
that was put down in Washington, that Mr. 
Stewart told me that on testing he found its 
insulation to be considerably higher than 
when it was put down. 

Mr. DeCamp—I am glad to see that this 
matter is assuming a shape which is encour- 
aging for a final solution of the problem. 
Municipal authorities now realize that there 
was an element of sincerity in the expres- 
sions of the companies in the earlier stages 
of the controversy. The authorities who 
have the power to destroy the business of the 
electric light companies by a simple vote of 
their respective bodies, have come to the 
conclusion with the electric companies that 
they could not put their wires underground 
The city of New York has got to spend, as a 
city, a great deal of money before the scheme 
can be commenced to be proven, and [ do 
not apprehend, if this association continues 
to evince an honest interest in the matter, 
that we will be harassed by arbitrary and un- 
reasonable requirements on the part of mu- 
nicipal bodies. 

In reply to a request for further informa- 
tion made by Mr. DeCamp as to the under- 
ground systems employed in Chicago, Mr. 
Haskins read the details called for from a 
paper published in the ELecrricaL Revirw 
of August 28, and read by Prof. John P. 
Barrett before the Convention of the Na- 
tional Association of Fire Engineers, held at 
Providence, August 24. 

Mr. De Camp—I think we can settle upon 
one fact—-that this question of burying 
wires has got to come into one general sys- 
tem. The New York Commissioners recog- 
nize that already. You can imagine what 
the condition of the’ streets would be, if ev- 
ery system undertook to maintain its own 
service of underground wires. There has 
got to be an accommodation for all those 
wires in one general system. [ do not want 
to accept a position in any conduit where 
there is not somefentirely disinterested party 
—disinterested to the extent, at least, of the 
compensation that I pay to that company— 
having entire and absolute control over it. If 
a city adopts the system of subways, which 
as far as I can see is the only possible way of 
solving the problem, they have got to assume 
control of that, absolutely, and the most rigid 
control. If you refer back a few years to 
the reports of Mr. Barrett, you will find the 
dangers of electric light wires dwelt upon, 
and the possibilities were very much exag- 
gerated. Ido not mean to say wilfully, but 
from want of knowledge. That has gone 
now out of question. The danger is more 
from interference with firemen. In the city 
of Chicago they present quite a large mile- 
age of wire. Now, in Philadelpia the street 


in which the poles are most heavily laden 
with wires is probably Market street. On 
the north side of Market street, I think there 
are probably eighty wires on that line of 
poles. That is a big mileage. I am in- 
formed by the chief of the department that 
one third to one-half of the wires on those 
poles are dead wires—wires that were live 
once, but from change of service fell out of 
use, and through fear on the part of the com- 
panies that if taken down they would never 
get them up again, were left there. In one 
effort to put wires underground in Philadel- 
phia, they had 160 in a conduit. From time 
to time, they dropped off. The last I heard 
of it, only five live wires were left. I have 
often thought whether that was not the case 
in Chicago, whether a large part of the 
mileage in Chicago was not dead wires. 

Mr. Haskins—Those wires in Philadel- 
phia, I presume, like the wires in Chicago 
were strung just after the law was passed 
and before it took effect forbidding the 
stringing of wires. In Chicago that law 
ailowed companies a certain time to finish 
stringing the lines they had then in hand, 
and the companies pressed into service every- 
body they could get hold of and strung all 
the wires they could, because they knew by- 
and-by they would be stopped. Those we 
call dead wires. I think tho e in Philadel- 
phia were the same. , 

Mr. Roe, of San Francisco—I wish to 
move that a sufficient number of copies be 
printed of Mr. Weeks’ very able paper 
and distributed among the members, so that 
when the question of underground wires is 
brought up in their respective towns they 
may avail themselves of the arguments con- 
tained in it, and have them printed in the 
local papers. 

Mr. DeCamp thought that the end Mr. 
Roe had in view coulc be as well attained if 
members, when the underground wire ques- 
tion came up in their towns, procured the 
publication of Mr. Weeks’ paper in the local 
journals ; they could get it from the official 
report, and by this means Mr. Roe’s purpose 
would be effectually served without putting 
the association to a considerable expense. 

Mr. Leggett—I concur with Mr. DeCamp. 
I think it would be proper for members who 
desire to use this article, to print copies for 
their own use, as we did during the past 
year. We printed 500 copies of certain 
parts of the minutes of the association. Or 
members wanting copies of a paper would 
get them from the ELEcTRICAL REVIEW. 

Mr. ioe’s motion was then put and lost. 

Mr. I. C. Martin read a paper on ‘‘ Some 
Features of Incandescent Lighting and 
Wiring.” 

Mr. DeCamp—aAs that is a subject which 
when we once get into it, will absorb a great 
deal of time, and as gentlemen are absent 
from this session whose contributions to the 
discussion 1 would like to hear, I move that 
we adjourn till 10 o’clock to-morrow morn- 
ing. 

Mr. Leggett asked permission, before the 
question was put, to present to the attention 
of the members some facts in connection 
with the tower system of lighting which 
there might not at any other time be as good 
an opportunity for doing, and which it 
would be of interest for them to know 
before going upon the carriage tour of the 
city, proposed for the evening. He said : 

We are lighting 21 square miles) We 
light entirely from one station. Among our 
circuits we have one of 20 miles in length, 
with 15 towers upon it. We have 122 of the 
towers with 4 lightseach. We have 78 pole 
lights. We would call your attention to the 
towers, which we think peculiarly suited to 
city lighting. A tapering tower 150 feet 
high has a spread of 29 feet at the base. 
The impracticabiliy of using such a tower 
for city lighting is obvious. The towers 
here in Detroit stand on one leg, and another 
advantage is that boys cannot climb up 
them. Suburbs which ordinarily are not 
lighted at all are the best lighted portions of 
our city, and suburban residents are strongly 
in favor of the electric light and the tower 
system. It was stated by our ex-chief of 
police that the police more than any others 





would miss the towers. The total number 
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The National Telephone Association met 
at St. Louis on Tuesday last, at 11 a. M. 
About fifty members were present C. N. 
Fay was re-elected president; C. H. Barney, 
secretary; H.L Storke, treasurer; and Henry 
Metzger was elected vice president. The 
convention adjourned to meet in Pittsburgh 
next year. 





We are informed by the officers of the 
Consolidated Electric Light Company, of 
New York, that it is the sole owner of the 
“Sawyer-Man” patents, by mesne assign- 
ments from Sawyer & Man; we therefore 
erred in stating, in our issue of September 
4th, that an Augusta company had acquired 
the ownership of said patents for the State of 
Georgia. 





The Electric Light Convention at Detroit 
proved, as the Review predicted, an un- 
qualitied success in every particular; and the 
large increase in membership must be very 
vratifying to the managers. 

We give up the most of our space in this 
issue to the proceedings, which we feel will 
be of great interest to all our readcrs. 





Our telephone news are unavoidably 
crowded out of this issue; but we will make 
up the loss in our next. 





Some thirty representatives of the Central 
New York, Empire State and New York 
and Pennsylvania Telephone and Telegraph 
companies met at the Delavan House, 
Albany, N. Y., on Thursday last to consider 
matters preparatory to the national telephone 
convention, which took place at St. Louis on 
Tue-day last. Manager A. B. Uline, who 


will represent the Hudson River Telephone 
Company at the convention, left for St. 
Louis on Sunday. 





The Convention people at Detroit com- 
plain of being almost too well used by their 
entertainers. On the morning of Tuesday, 
the first day of the convention, the repre- 
sentative visitors were made the especial 
guests of W. F. Swift, Esq., secretary of the 
Brush Company, of Cleveland, who, with a 
string of carriages as long as a princely wed- 
ding procession, conveyed the cavalcade 
through the beautiful streets of the beautiful 
city. 

Then the local Brush Company, antici- 
pating the wishes of the delegates, gave a 
specially generous invitation 10 everybody 
and his wife to inspect the city by tower 
light, and study in a practical way the effect 
of this form of illumination, which he has 
justly called artificial moonlight. The kind 
invitation was thankfully accepted bya 
dozen carriage loads, fully half of the guests 
being skeptics on the subject. Through the 
darkest alleys, under continuous arches of 
the grandest trees, the procession, led by 
W. W. Leggett, Esq., wended its way until 
it seemed as if every darkest corner of the 
city had been reached. 

There are few very dark corners left in the 
city. Here and there, where the foliage is par- 
ticularly dense, the citizens have demanded 
a pole light, and received it, and the darkest 
places are thus made light. Away to the 
north of the city the procession went, and a 
more beautiful galaxy of star clusters it would 
be difficult to imagine than was there dis- 
played. The convention is now aimost unani- 
mously in favor of tower lighting for cities 
where there is as much foliage as in Detroit. 


——_: 
INCANDESCENCEH LIGHT HISTORY. 

The recent successes of the Mather in the 
incandescence field in Cincinnati, and of 
other companies throughout the country, are 
indications of the great progress which is now 
being made in the important branch of elec- 
trical projection. It is not so long ago that 
we were told that the incandescence electrie 
light was too expensive and uncertain for 
general use, and that it could never com- 
pete with gas. Indeed, it was thought some 
time ago that the great hue and cry raised 
against electrical lighting among persons 
either interested or ignorant, would so 
greatly prejudice the public agains: it as to 
make the expenditure of money in plant, 
etc., a perilous experiment. But a good 
thing cannot be cried down. We have had 
an illustration of that in England and on the 
Continent in the case of American beef. 
Those interested in keeping up prices de- 
clared that it was unhealthy and should not 
be eaten, and took other similar unpraise- 
worthy means of hoodwinking the public. 
But the public cannot be houdwinked for 
any length of time. They discovered that 
whereas British beef, such as was within the 
means of most of them, was both co-tly and 
tough, whereas American beef seemed to be 
good, and was certainly cheap; and they 
soon got to take no stock in the current 
stories. To-day the English masses demand 
American beef, and will take no other, and 
its praises are rung on every hand. 

So with the incandescence electric light. 
The public were told that it was likely to go 
out at any moment and leave them in the 
dark ; that the presence of its apparatus in an 
office or dwelling would require constant 
care to prevent its setting the wood work 
afire; and lastly that it was little better than 
a laboratory experiment, which had given 
some slight evidences of future success. 

Carefully and adroitly, however, its virtues 
were brought to the attention of the public. 
It was first shown to be a better light than 
gas, and to have none of the objectionable 
features of that illuminant, and next to be, 
at least, cuite as cheap, because to be had, 
candle-power for candle-power, for the same 
sum. A portion of the public still believed 
that the incandescence light was likely to ex- 
plode at any moment and blow things to 
pieces. Where they got that absurd idea 
from it would be really curious to learn. 
When it was discovered hy the general pub- 
lic that it could not under any circumstances 
explode, and that, further, it could not set 
anything afire, because it contained no com- 





bustion and was not exposed to the air, it | 
began to be received with something like fa- 
vor. First one great building was lighted up | 
with it, and then another. The more it was 
used, the more it was liked. The twoorthr.e 
companies organized to distribute it multi- 
plied and multiplied again, without being 
able to supply the demand for the new illu 
minant. Take up almost any paper, and you 
may read of such or such an incandescence 
electric light company being compelled to in- | 
crease its capital and plant. You may read 
that the St. Louis companies have so much 
work on hand in supplying incande cence | 
lighting that they are building additional 
works, and working night and day to fill 
their orders; and in still another paper you 
will sec that the insurance people have offered | 
to decrease the rates they usually demand on 
extra-hazardous material and buildings, if only | 
the incandescence electric light is used, and | 
installed according to their own directions. 
These and many other signs about us show | 
how great is the growth of incandescnace 
lighting at the present time, while gas lamps | 
are being gradually put out, and furnish | 
still another proof of the ultimate survival 
of the fittest. | 





THE DETROIT CONVENTION. | 
The meeting of the Electrie Light Associa- 
tion, at Detroit. which convened on the 31st 
of August, was like its predecessors, a pleas- 
ure to all in a social way, a school of instruc- 
tion to every one. It is as impossible io 
listen to the papers read at such meetings | 


without profit, as it is to breathe the air of a 
conservatory and not relish the aroma of the | 
flowers. | 

It matters not how well the representative | 
of a system or a school of lighting may be | 
versed in his own methods and ways, there | 
are always developments awaiting him— | 
methods heretofore unknown to him, which 
perhaps leak out im discussions or are given | 
in the records of life experiences by so: e| 
one who, while relating what to the reader | 
is a mere commonplace affair, may prove of | 
great value to one or more of his listeners. | 

Education is not a’ an end when the learned | 
principal presents the ribbon-decked parcb- | 
ment on commencemeni day. Even a com-| 
mon laborer may be possessed of practical | 
knowledge which no college professor could | 
teach, nor any graduate discover in a four | 
years’ course. | 

The electrician who deals in algebraic | 
formulas and unknown quuntities, in learned | 
terms and scientific data, is not the most ac- | 


ceptable teacher, even among the higher | 
grade of scientific readers. Plain, short 
words, ideas clothed in concise language, will | 
win attention from a purely scientific audi- | 
ence, and chain the attention of the practical | 
every-day man, as well as the capitalist. 

In a great degree it is to this plain, unvar | 
nished, practical, common sense method that 
the association owes its success, The mem-| 
bers feel a freedom in the d scussion of topics 
when these are treated in a homely way, | 
which they can not feel when rhetorical | 
flourishes and grandiloquent scintillations | 
wriggle and sparkle through a faultless | 
grammatical essay. 

e | 

With but few exceptions the papers read | 
before the Electric Light Association have | 
been markedly plain and unassuming as to 
style—short, pithy and comprehensive. | 

At the Detrvit meeting the regrets of the 
absent president were read, and in his ab- 
sence Vice-President E. R. Weeks, of Kansas | 
City, most acceptably occupied the chair. 
At the call of the roll on the opening of the 
convention, seventy-seven members answered | 
to their names. During the first day the at-| 
tendauce was materially increased, and the | 
reports of the committees on revenue and the 
standard wire gauge were thoroughly dis- 
cussed, the latter especially being very 
generally partaken in by the members. 

The protest of the acting president on the 
enforcement of electrical subways was also 
well canvassed in the pleasantest conversa- 
tional manner, and the same kindly feeling 
was manifest each day until the close of the 
session. 

This genial, friendly fraternizing of inter- 
ests, inimical as to specialties, yet in a 
general way a unit, is at every meeting more 
apparent, and the warm greetings with 
which the members met each new comer, at 
the Russell House, evidenced the social value 











of these semi-annual gatherings of the 
laborers in one field of electricity. 


| are light circuits. 


|single moulding. 
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of city lights 1s 576, all of two c.nodle 
power. Our towers are 150 feet in height ; 
three are 17) feet where the buildings are 
very high. We average four lights on our 
towers. They are lighted all night every 
night. Our contract with the city is $114,500, 
and that includes $4,500 for the lighting of 
the City Hall. 

The convention then adjourned till 10 
o'clock on Wednesday morning. 


WEDNESDAY FORENOON SESSION. 


The convention was called to order at 10 
A.M. by the chairman, Mr. E. R. Weeks, 
who announced that the subject for discus- 
sion would be the incandescent light, which 
was postponed from the preceding session. 

Mr. De Camp—lI will start the subject by 
saying this, that in our experience with the 
incandescent light, so far as furnishing a 
light satisfactory to our customers and to our- 
selves is concerned, we have succeeded. We 
are dving 50 per cent. better work in all di- 
rections than we were doing a year ago, or 
even six months. But we find a great diffi- 
culty in the breakage of lamps running on 
Could we overcome that, 
we would have a business worth pushing. 
The ratio of breakage of lamps running on 
Girect machines dovs not correspond with 
that of lamps running on arc circuits. We 
have tried to run incandescent lamps in 
connection with arc lights, but separating the 
two. This has been an improvement, but 
not so great an improvement as we thought 
it ought to be. 

Mr. F. A. Cheney, of Troy, N. Y., being 
asked by the chair to give his views to the 


}convention said : We did not find im: andes- 


cent lights on are light circuits to be profit- 
able, aud we abandoned them about a year 
ago. We ure now running about 1,000 lighis 
in multiple series successfully and profitably. 
As to putting wires under floors, [ think it 
is a dangerons practice, especially in old 
bui'dings, as whenever the floors are cleaned 
the water will ,o through and wet the wires 
and cause trouble. The great difficu:ty in 
running incandescent lights on are circuiis 
comes from the continual pumping action of 
the current, caused, I suppose, by the arc 
lamps. I have found no incandescent lamp 
that could stand that pumping action of 
the current. To run it successfully you bet- 
ter separate the two. We use 375 of these 
Little-McDonald cut-outs, and run the lights 
in multiple series. We use no distributors 
now. We had one or two in use. 

Mr. Haskins—I would like to call attention 
to one point as a matter of information. In 
one ca-e that came under my observation the 
wire was run next to the wall, underneath a 
The wire used was the 


kind known as underwriters’ wire. That 


| wire, With all the proper appliances in the 


way of cut-outs, produced a fire in the mould- 
ing, and for some time it was a question how 
it was done; but eventually it appeared that 
the water-closet on the floor above had no 
pan to it, and consequently any leak would 
work its way down through the wall. Elec- 
trolytic action setin. The cut-out was not 
disturbed, because the smaller the wire be- 
came the less current it carried, and conse- 
quently the safer the cut-out. The wire 
finally cut itself off, and the fire continued 
until the current had made a cross circuit to 
the other wire and the safety-strip melted. 

Mr. Ridlon—In buildings heated by steam 
the walls become impregnated with steam, 
which condenses and creates a dampness, 
by which the wire resting on the naked 

yalls covered by the moulding is very apt to 
be destroyed, and we are not aware of the 
danger until it is entirely past, or the acci- 
dental conflagration has occurred, 

Mr. R. T. Robinson—Our insurance in- 
spectors will not let us run incandescent 
lamps on are circuits. Mr. Woodbury said 
at our meeting at Baltimore that 1t was not 
safe. The great trouble from wiring is not from 
water. I would much rather run either in- 
candescent or arc wires under water than 
through a place where the temperature varies 
to a great extent, or where there is a great 
deal of steam. I wish some one had that 
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experience in wet places and could advise me 
how to avoid that trouble I do not mean 
places where the water is standing—I do not 
care for that, Ican get around that—but where 
the steam and the change in temperature 
are such that the condensing leaves a mois- 
ture that is just enough not to be called solid 
water, but a good thick mist—a Scotch mist. 

At the suggestion of Mr. De Camp, the 
Chairman asked Mr. B. Rhodes, of Niagara 
Falls, to address the convention. Mr. Rhodes 
said: At Niagara Falls we use water power. 
We are using a good many Swan lights very 
successfully, from the Brush light circuits; 
they are used in connection with the wash 
box, both 88-volt and 92-volt. Some of these 
lamps are located several miles from the sta- 
tion, part of them in Canada. We have 
crosssed the river twice, but not under 
water. We do not use barrels, either, for 
the protection of our wires. We cross on 
oue bridge and come back on the other. One 
of our circuits is twelve miles long. We 
find no difficulty in using those lamps at that 
distance from the dynamo. We run seven 
38-volt lamps, and sixteen 92-volt lamps. We 
rent our lamps, either for all-night business 
or for half-night business; and those who 
rent for part of the night are permitted to 
burn their lamps until one o’clock. I sup- 
pose the average burning is from one hour 
before sunset until 10 or 11 o'clock at night. 
Our breakage has been two lamps per month 
for each set of seven. The breakage, tor 
some reason, is beeoming less and less the 
longer we use the lamps. As we run by 
water-power, our current is steadier than it 
would be with the best steam engines. Our 
entire cost for water-power is $15 per horse- 
power per year, including the rent of the 
building and the installation of the wheel. 
We do not own the wheel, but we rent the 
power from the shaft. The lights are satis- 
factory to our customers. The prices are 
satisfactory to our customers and certainly 
they are satisfactory to ourselves. We are 
running only three sets of 92-volt lamps, and 
they run but a few months each, and our 
breakage has been considerably less in pro- 
portion, I think on our three sets, for three 
months, the breakage has been only two per 
cent. We are running these groups on the 
same circuit with arc lamps. We chargea 
dollar a month for each invandescent lamp. 
Where we put in six'een, we make one dollar 
reduction, charging only $15 for the sixteen 
jamps. For are lights we receive $8 a 
month for single lamps, and $10 a month 
for double lamps. Nearly all customers who 
keep small stores prefer the incandescent to 
the arc lamp. We find there is not a great 
difference between the profits of the one and 
the other. As to fixtures, we find that it will 
pay us better and give us a better reputation 
to furnish proper finish, and do the work at 
our own cost, than to have lamps put in ina 
slip-shod manner; and we shall probably 
adopt the plan of putting in fixtures, wiring, 
elobes, shades, everything complete, at the 
cost of the company. We make our con- 
tracts for the year; but we have come to 
the conclusion that it is almost immaterial 
whether a customer signs a contract or not. 
If we bave a customer who is dissatisfied 
with his lamp, it is much better for us to 
take the light out immediately, and release 
him from his contract. 

Mr. Garratt, of Boston—I want to pro- 
test ageinst the adoption by companies of 
the plan of supplying the customer with all 
the tixtures for his light. There is no more 
reason for doing such a thing than there is 
for a kerosene dealer furnishing his custom- 
ers with lamps to burn the kerosene. 

Replying to a question by Mr. Duncan, 
Mr. Rhodes said that his company replaced 
broken incandescent lamps at its own ex- 
pense. 

Mr. De Camp—There is this question about 
the breakage of lamps—Who shall bear it? 
I was talking with one gentleman who, it 
struck me, had an equitable way of adjusting 
that matter. I think he charged his custom- 
ers for one-half the breakage. This differ- 
ence, which seems to be equitable, is caused 
from the fact that the breakage of lamps off- 
sets the attendance of your arc lamp, the cost 
of maintenance, and the consumption of car- 








bon. If parties using lamps know that if 
broken they will have to replace them at 
| their own expense, they will take better care 
of them. Therefore, I do not think that, 
,in extending this business, we could save 
cost. The cost of $2.50 a month has got to 
be offset by the cost of keeping the lamp in 
good running condition, and the cost of con- 
sumption of carbons. 

Mr. Gilbert—We commenced about three 
months ago running 125-candle incandescent 
lights on are circuits, and have increased our 
number to 64. We have been running these 
for 300 hours, some of them for three months, 
and their average time is now nearly $500. 
Before we went into it as we have now, we 
put in 64 of them. Those lamps were put in 
the front windows of stores, running till 
twelve o'clock Those lamps are still burn- 
ing. Out of the 64, there are at this time 
but four broken. If the lamps had lived 100 
hours, we should still get our money back. 

Mr. Bowen—There is no doubt that a light 
of say 125 candle-power would become very 
popular if it could be properly put into use. 
I have had no experience with the incan- 
descent light, but I believe that there is a 
demand for smaller lights than arc lights, 
and in our place we find that a number of 
merchants are putting the incandescent lights 
in their windows 

Mr. Slattery, of the Sun Company, was 
called for and said—It seems to me that at 
the present moment we are able to overcome 
all the difficulties that have hitherto rendered 
efforts in the direction of high tension distri- 
bution very discouraging. Our company—I 
speak with considerable reserve about this, 
as it may look like an advertising statement— 
has been endeavoring to meet a rapidly- 
growing demand for a suitable system of 
high-tension distribution. We make a box 
that we think enables people who are using 
arc lights to distribute to their high-tension 
circuits almost as if they were dealing with 
low tension, and I came here to hear the 
verdict passed upon these things which we 
have been supplying. As the weeks—not 
the years—go by, 1 think that the subject of 
high-tension distribution will receive greater 
and greater attention. 

Mr. Rhodes—There are a good many mem- 
bers of this convention who would like to 





know a little more about Mr. Slattery’s box. 
I think a description of it from him would 
be pleasing to almost everyone who is con. 
sidering the question of electric lights. 

Mr. Slattery—The description of our box 
would be perhaps rather lengthy, and give 
rise to a great many technical expressions 
that perhaps would be tedious, A few min- 
utes’ examination of the apparatus in practical 
use, will be a great deal more satisfactory to 
you. But I might say a few words as a sort 
of preparation for the inspection which I 
shall be glad to have you make. Our box 
has been constructed, first, with a view to 
economy. As you turn lamps out of circuit 
you do not in all cases waste the energy in 
useless resistances, as we so construct the 
box that when you turn a certain number of 
lamps out of circuit the box automatically 
cuts out those resistances that otherwise 
would be used for the purpose of wasting 
energy. Another feature of our box is that 
you can use large and small lamps controlled 
by the same apparatus. We use varying 
multiples controlled by the same apparatus, 
and I believe that the high tension circuit can 
be so disposed that it can be worked as eco- 
nomically as a low tension circuit. We can 
make our box as variable as the demands of 
the customer may be. 

The Chairman—Mr. Robinson ment oned 
several obstacles encountered by him in con- 
nection with incandescent wiring. I think 
Mr. Haskins can probably give him some 
suggestions that will be valuable. 

Mr. Haskins—The only suggestion I could 
make for meeting the difficulty stated by 
Mr. Robinson would involve something like 
advertising, and I do not want to do that. 
There are wires which will resist the in- 
fluences he describes. I know there is a 
difficulty, however, when you get down to 
the lamp itself which it is almost impossible 





to getridof. The condensation there bridges 
over from one pole to the other of the lamp 





and makes mischief. I call to mind a case 
in a tannery that ITinspected. We found a 
very low insulation throughout the building, 
In experimenting, we took off all the lamps. 
and we found that after the lamps were off 
insulation was much higher than when they 
were on, There was no wiring under mould- 
ings in the buildings. Every lamp was sus- 
pended from a good insulator, and as few 
insulators as possible were used to support the 
wires. The principal leak was at the lamp 
itself. One remark in regard to positive and 
negative wiresin the incandescent system. The 
underwriters claim the distance should be 2} 
inches. Mr. Wirt and I tried a series of ex 
periments on that point. We gradually 
brought the wires together until we got them 
within something like $ of aninch. At that 
distance when we made a leak, the leak 
almost instantly connected the two wires and 
blew out the soft plug and melted the strip. 
In the case of 2$ inches with a wet board 
between them the board became a piece of 
kindling wood to take fire when the spark 
got ready to go across before any preparation 
for conflagration could be made. 

Mr. Law—In my experience with series 
multiple work I have put in a safety fuse in 
order to protect. I would like to know what 
has been the experience of some of the others 
in regard to that. [amin favor of using a 
safety fuse on both sides of the circuit. But 
in nine-tenths of the work going up down 
Exust, there is no safety fuse except on the 
loops. 

Mr. Haskins concurred with Mr. Law 
as to the advisability of using fuses on both 
sides. 

Mr. Duncan—I think that this discussion 
shows that the combination of arc and in- 
candescent lights in the same station, run a 
separate system and then a combination of 
this series multiple for long distance lighting 
is the thing which we are about to arrive at. 
In regard to breakage we accord to the cus- 
tomer the privilege of paying for all the 
Jamps broken and for paying for the wire ; he 
also has the privilege of using his taste in re- 
gard to fixtures and paying accordingly. For 
large spaces I find no disposition to displace 
the arc lights. In ordinary stores people like 
to have a light that is not turned on and off 
arbitrarily, but one that they can turn on and 
off when it suits them. The basis of our 
charge 1s one dollar a month for a 16 candle- 
power lamp, whether burned one hour or 
twenty-four. We do not use meters to meas- 
ure how much light a customer uses. 

This closed the discussion. 

Mr. Pope read the following : 

** Office of A. G. Day, 
Kerite Wires and Cables, 
16 Dey St., New York. 
Dear sir : 

In compliance with the resolution passed 
by the National Telephone Exchange Asso 
ciation and the National Electric Light 
Association, [ beg to inform you that here- 
after all catalogues and price ‘i-ts issued by 
me will be made up and based upon the 
‘standard’ wire gauge. Yourstruly, 

CLARK B. HorcHkxtss, 
General Agent ” 

Mr. (. C. Haskins then read his paper on 
“wire joints,” which appeared in our last 
issue. 

It being after 12,the convention, on motion 
of Mr. De Camp, adjourned until half past 
three. 





SESSION OF WEDNESDAY AFTERNOON. 
Chairman Weeks called the convention to 
order at 3.45 P. M. 
Mr. A. S. Hickley read the following 
paper on Carbons for Incandescent Lighting: 


CARBONS FOR INCANDESCENT LAMPS, 
ARTHUR 8. HICKLEY, OF INDIANAPOLIS 


BY 


It isnot my object in this paper to enter into 
a lengthy description of carbons of various 
makes or to criticise what others are doing in 
that branch of electrical industry, but to offer 
a few remarks especially connected with the 
manufacture and testing of carbons as far as 
I have been connected with the production 
of the same. Incandescent lamps can be, 
and are produced, which, to a greater or less 
degree, fill the requirements of the light- 
loving community (that is as far as small 
lights are concerned) so as to induce many to 





invest large sums of money in electrical in- 
candescent plants. 

Many invested largely at first on account 
of their novelty, others as an advertisement; 
but as novelty wore off, the consumer be- 
came interested as to the actual cost of 
running. 

In many cases they found their supply of 
lamps failed long before they expected, and 
they had to buy more, or allow dynamos, 
fixtures, and in many cases engine also, to 
lie idle. 

Then the question arose, which are the 
best lamps to use, and what constitutes a 
good lamp? 

A long lived lamp is not always an effi- 
cient one; you may have a lamp which lives 
1,000 hours, but cost you too much to run. 
Better have one which lives only half the 
time, but which remains clear, or compara- 
tively so, to the end, and requires one-third 
the power to run it. 

Of course the consumers want both quali- 
ties, longevity and efficiency. 

With a view to meet these requirements I 
commenced a series of experiments with car- 
bon of every conceivable description of ma- 
terial and compound I could obtain, and 
although I recognized the fact that others far 
more competent than myself, and with un- 
limited means, were working with the same 
object in view, I yet hoped a few crumbs 
might be left or overlooked, which would 
fall to my share, and help toward the pro- 
duction of something better than was then 
upon the market. 

It is not necessary to refer back to the 
many disappointments and failures at first 
experiences, for we have all been through 
that, more or less. 

Suffice it to say it soon became apparent 
that as a general rule an efficient carbon was 
uot a long lived one, and vice versa. 

The question then arose, why is that so, 
and after many experiments, both in baking, 
preparing and treating, exhausting with and 
without gases within the globe, I gathered 
some facts which I have the honor of bring- 
ing before you to-day. 

I soon discovered what is now arecognized 
fact, that after reaching a certain point of 
incandescence, the candle-power doubled up 
in a very few volts. A 16 candle-power car- 
bou at a 100 v., made of a certain material 
became 32 candle-power upon the potential 
at its terminals being increased to 120 v., 
again the E.M.F., falling to 95 v., reduced 
the candle-power to 10. The size of the 
carbon had little to do with this in many 
cases. Thus a carbon of a certain size and 
six inches long took 8 amperes with an 
E.M.F. of 100 v. to produce a 16 candle- 
power light; another of the same diameter 
and length took 4 amveres and 100 v. to 
produce the same light. But let us watch 
them burn; at the end of 100 hours the 8 
amperes lamp was becoming dark upon the 
inside, the 4 amperes one remaining as clear 
as when new; at 500 hours the 8 one was so 
black that the carbon could be seen only 
when burning, and gave a light externally of 
but 6 candles, the 4 one still remained clear, 
but burnt out at 550 hours, and had given 
not less than 15 candle-power until the end. 
Upon breaking the 8 one the carbon was 
found to be roughened all over, the rough- 
ness being evidently caused by small parti- 
cles of carbon being thrown off, these 
paticles not only causing the carbon to ia- 
crease in resistance by their separation from 
the main carbon, but carbonized the inte- 
rior of the globe as mentioned before. 

Carbons of the same material, but of dif- 
ferent diameter, were then tested, all, I may 
say, being carefully exxmined before and 
after the tests, through a powerful micro- 
scope. 

Two carbons were tested, each one being 
100 v., but one twice as thick as the other. 
The thicker one gave a 16 candle-power light 
with the consumption of energy equal to 70 
wa'ts. 

The thinner one gave 40 candle-power 
with the same power, but the latter soon 


burnt out, and upon microscopic examina- 
tion it was found that the fibres were cracked 
all over, and were bent at right angles to the 
grain of the material, and sticking out, as it 
were, toward the glass. 
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1 tried this upon a large scale, and made a 
carbon as large as a No. 13 wire. It behaved 
precisely the same, but now the fibres were 
quite visible to the naked eye, and stood out 
all over the filament 9s though it had be- 
come indignant at being abused and rough- 
ened, its coat like an electrified cat or a por- 
cupine. 

Witb this carbon I could produce a light 
equal for every watt, with lamps of 50 can- 
dle-power, but it would show fight and 
throw off its jacket. This was overcome at 
last in a manner I will explain later. 

A carbon composed principally of the 
mushrooms formed between some arc car 
bons forced through a small hole under great 
pressure threw off particles as soon as they 
were rendered sufficiently incandescent to be 
efficient. 

Structureless filaments behaved the same 
especially when not treated in a hydrocarbon. 

Much depends upon the manner in which 
carbons are treated. A rapidly deposited 
carbon is very hard, and more efficient than 
one deposited at a lower temperature, which 
is soft and mealy; but the hard deposit is in 
lumps, and appears under the microscope to 
be united only to the main carbon at their 
bases. A hard, almost flint-hard carbon (for 
there are such) is longer lived than a soft 
one, but the latter is oftentimes the more 
efficient. I refer here to untreated ones. 

The fact then appeared to me that the soft 
carbon (porcupine description) with a jacket 
forced upon it which it cannot throw off or 
ruffle would be the carbon 

So, having decided the first or base, the 
question then was, with what sort of jacket 
should it be covered? 1 was not entirely sat- 
isfied wi h the treating or improving in hy- 
drocarbon alone, and having exhausted, as 
far as I knew, the vegetable fibers, I tried 
animal of all kinds, except the Chinaman’s 
hair, which I learn someone has actually 
patented, and I found that size for size the 
animal carbons were behind the vegetable in 
efficiency, but they could be used much 
smaller, seeing they were not so disposed to 
disintegrate. 

Experiments then showed that a carbon 
which was exceedingly efficient but too sof’, 
coated with a fine animal carbon, wonder- 
fully lengthened its life and allowed of its 
being brought to a very high incandescence 
without destroying it. 

The vegetable may be softened by an al- 
kali and then wrapped with an animal fila- 
ment, and, after carbonizing, both are found 
to be united almost as one. In fact, the 
vegetable has an overcoat upon its back, 
which fits so tightly that it is compelled to 
keep its own on. 

Again, in large carbons for 10 aps. a large 
amount of heat is produced, and if that heat 
could in some way be used before it left the 
carbon it would be beneficial. 

It will be found that a large carbon, buiit 
up of a number of small ones intermixed 
with glass in a very finely spun state, and 
then wrapped as described above with any 
good animal carbon (of course this is done 
before carbonizing) will be very efficient, the 
carbon communicating sufficient heat to the 
finely divided particles of glass throughout 
its structure and rendering them conductors 
for the time being. A carbon of this con- 
struction appears to remain for a consider- 
able time after the current is cut off. 

Coating the vegetable fiber with another 
material, whether animal or vegetable, greatly 
increases the surface. If this carbon is heated 
to a high state of incandescence, innumerable 
miniature semi-arcs appear to be found all 
over its surface, wonderfully increasing its 
light-giving power. 

Another important point to be considered 
is the preparation of the material before car- 
bonizing. 

Many substances require little or none, but 
the greater portion must pass through a cer- 
tain change first; some have a gelatinous or 
sappy substance contained therein, which, if 
not removed or charged, will cause miniature 
explosion with the material itself, and the 
fibers will be ruptured. 

This must be most carefully avoided. A car- 
bon which under the microscope appears to be 
a bundle of loose threads is of little value for 





incandescent lamps. You may heat or im. 
prove it if you like, and so cement the fibers 
together that, to all appearance, you have a 
good carbon; but its backbone is weak, and 
an overcoat upon that buttoned everso tightly, 
provided it is made up of semi-detached par- 
ticles, only cemented together at their bases 
and extremities, which is the case with a de- 
posited carbon deposited in the usual way, 
will never make it long-lived; but it will be 
constantly increasing in resistance from the 
time it is put upon the circuit. If you have 
a fiber which. when baked, cakes or cements 
itself in a solid, homogeneous mass, exhibit- 
ing no loose, hair-like projections, then you 
need not trouble about subjecting that ma- 
terial to any process before carbonizing. 

On the other hand, as I have tried to show, 
a good material, which cakes or cements 
itself and any substance upon which it is 
wound or braided, will sometimes save the 
weaker fibrous material upon which it is so 
wound. 

Also, in baking, it is of the utmost import- 
ance that that process be not carried too far, 
for you want the life of the carbon in the lamp 
not burnt out in the furnace. 

But at the same time it must bake enough. 
It is possible to bake so little that the fila- 
ment, when removed from the moulds, 
although so to all appearance, is virtu»lly no 
conductor at all. Carry this a little farther 
and it becomes a poor conductor, but it is 
not sufficiently changed to be of any use, for 
as soon as the current is forced through it it 
bursts with a snap and a ring like steel wire. 

After this stage, the conduction increases 
to a certain point, when it again decreases, 
this time through the carbon gradually wast- 
ing away, and you are, in fact, burning the 
very life out of it. 

The point is to catch it just when it is the 
best conductor, and before the unnecessary 
wasting away process commences. 

This can only be ascertained by repeated 
tests and great attention to the regularity of 
the heat. 

The heat should also be applied to the 
mould crucible, or whatever form of recep- 
tacle you use to contain your fibres as evenly 
as possible. 

The whole should be brought to a glow 
throughoxt, and all parts at one time. 

I have carbons which were baked so that 
their extremities—that is, where they are 
connected to the platinum—were over-baked 
and ruined, while the bow or upper part was 
scarcely done. Examining this carefully 
through a microscope, the ends were weak 
and frayed out and useless, while the upper 
part or bow was solid, glossy, and appeared 
to consist of an entirely different material. 

Again, some substances may be baked in 
bundles bound together, each one keeping its 
neighbor in place, while others would cement 
together in such a manner as to render them 
useless. Do not bake too many in the same 
receptacle at one time, or so much gas will 
be given out that partial combustion will en. 
sue, unless you have some means of pumping 
out the occluded gas as fast as produced. 

Some substance such as camphor, placed 
within the retort will sometimes enable you 
to bake successfully a material which other- 
wise would be useless, 

I have burning at the Russell House lamps 
which contain a vegetable carbon, surrounded 
by an animal carbon; the vegetable alone in 
this case would be useless, but the animal 
covering preserves it, and renders a high 
state of incandescence possible without dis- 
integration. 

In fact, it can without injury be maintained 
at so high a rate of incandescence as to pro- 
duce a bluish tint, which enables you to 
readily distinguish colors. 

The efficiency of the carbon in this lamp is 
a little over one watt per candle power. 

I am manufacturing these lamps for the 
Jenney Electric Company, Indianapolis, with 
marked success. 

Tbe Chairman—The subject is now before 
the convention. We would be pleased to 
hear from Mr. Slattery. 

Mr. Slattery—In the exceedingly inter- 
esting paper read by Mr. Hickley some sur- 
prise seemed to be expressed at the fact that 
carbons of different resistances seem to take 





more or less energy. I do not think there is 
anything to be astonished about in that con- 
dition,as it is perfectly familiar to us all that, 
owing to the various degrees of density of 
the filament, which cannot be perceived by 


‘the naked eye, the varying energy taken by 


these filaments results. Mr. Hickley said, 
also, that rapidly deposited hydro-carbon was 
rather a good thing, enabling the carbon to 
prove more refractory under the condition of 
the passage of the current. My experience 
has been that a very slowly deposited carbon 
is decidedly the more preferable. In rapidly 
deposited carbon you get the porcupine effect 
which he refers to, but in a slowly deposited 
hydro-carbon you get a close and dense 
polished surface which is decidedly the more 
preferable for the longevity of the carbon 
itself. I think that the prevailing opinion is 
that the combination of animal and vegetable 
carbon is prejudicial to the life of the carbon 
because of the varying expansion of the two 
materials. I do not agree with the opinion 
that animal carbon is purer than vegetable 
carbon. Our method of purifying vegetable 
carbon or carbonaceous material is such that 
we are able to eliminate all foreign substance, 
and so get as pure carbon as it is possible to 
conceive of Neither do I agree with the 
statement that it is desirable to introduce 
into the retort any volatilizable material 
such as camphor or oil or any product 
of that character. I do not think it effects 
any good, because that material being 
very volatilizable is given off in gases very 
rapidly at alow temperature, at such a tem- 
perature, too, that it will not affect the fila- 
ments themselves by leaving any deposit 
upon them. With regard to the last state- 
ment, made by the gentleman, that one volt 
lamp is a monstrosity of electrical efficiency, 
and I should rather see the lamp than dis- 
pute the gentleman’s statement. 

Mr. Hickley—Mr. Slattery’s line of re- 
search and mine are quite different. There 
are a great number of animal carbons that 
are of no use at all. The animal carbons 
would be broken into small pieces. But in 
this parlicu:ar carbon such is not the case; 
but it is so cemented and joined to it that it 
is almost impossible to see where the junc- 
tion takes place. With regard to putting 
something into the crucible, I have been able 
to bake certain filaments with a small por- 
tion of camphor in the retort, when without 
that I could not get carbons at all. I know 
itis understood in the trade that a slowly 
deposited carbon is much better than a 
rapidly deposited one. I think I mentioned 
in my paper that a rapidly deposited carbon 
was very coarse indeed, and when examined 
through a microscope appears to have small 
lumps all over, only just united at the base. 
Nevertheless it makes a very hard carbon, 
and more efficient, as far as I have been able 
to discover, than one that is slowly de- 
posited. If you go too slow you get a soft 
mealy coating, which is not good so far as 
my experience goes. 

Mr. A. Stewart, of Balumore, read a very 
interesting paper on the Legal Relations of 
Electric Light Companies to Telegraph and 
Telephone Companies, and to the Patent 
Office, which will be published in next 
edition, with other very important matter, 
crowded out of this issue. 

The following discussion was then had 
concerning the advisability of organizing a 
bureau of statistics. 

Mr. DeCamp—No doubt the establishment 
of such a bureau as that suggested in Mr. 
Stuart’s very comprehensive paper would be 
of great advantage. But there is this obsta- 
cle in the way of founding it—want of funds 
to carry it on. However, we must not ex- 
pect that that obstacle will always exist. The 
people whom I have talked with about this 
scheme seem to think it practicable, and if 
it should turn out to be practicable, 1 would 
throw what influence and force I have into 
an effort to establish such a department. 

Mr. Pope—After hearing Mr, Stewart’s 
paper, I do not think any of us can doubt 
that a bureau of this kind would be highly 
useful and economical. Still it is to be con- 
sidered that to some of our members the in- 
formation such a bureau would procure 
would be of no great value, while to others 





it would be of considerable value. It would 
be of vital importance to sub-companies, and 
I think that the expense of maintaining such 
a bureau should be borne by the sub-com- 
panies rather than by the membership at 
large. 

Mr. Stewart—It was well recognized. I 
would say that the burden of maintaining 
such a bureau would be too great for the as- 
sociation to bear solely, and it is strictly true, 
as Mr. Pope says, that some of the members 
of the association would need it very much, 
and others would need it very little. It was 
therefore suggested that some plan be adopt- 
ed by which that could be balanced, so that 
those who needed the bureau could support 
it, and those who did not need it should pay 
nothing for it. 


Mr J. A. Corby, of St. Joseph, offered the 
following resolution : 

Resolved, That a committee of three be ap- 
pointed, to consist of the vice-president and 
two others, who shall consider the question 
of the possibili y of establishing a bureau of 
Statistics at once. If, after consultation, 
they determine that it can be done, they 
shall decide upon a plan for its support and 
maintenance, and make engagements with 
— persons as they think best for its con- 

uct. 


Mr. Duncan called attention to the fact 
that the matter of establishing a bureau of 
statistics had been already referred to the 
Executive Committee. 

Mr. Corby replied that it was in conse- 
quence of the matter having been considered 
by the Executive Committee he offered the 
resolution. 

Mr. Leggett—I hope the resolution, in the 
form it is put, will not pass. Since the first 
organization of electric light companies in 
1878 and ’79, Ido not think there has been 
one single litigation in the United States 
courts in which an electric Jight company 
has been sued for the infringement of a pat- 
ent on electric lighting apparatus where a 
judgment has been obtained against it. We 
are acting here as if we were frightened 
about a thing which has no existence. I 
think the proposed action of the association 
altogether ‘too previous.” We do not need 
such a bureau at the present time. The mat- 
ter is well in the hands of the Executive 
Committee for consideration but not for ac- 
tion. : 

Mr. Duncan—I move to refer it back to 
the Execative Committee. ; 

The motion was seconded by Mr. Leggett, 
and carried. 

Mr. Corby then offered the following res- 
olution: 

Resolved, That the Legal Committee be au- 
thorized to prepare such bills to be presented 
to Congress as may be necessary to carry out 
the suggestions (made by Mr. Stewart for 
enabling the Patent Office to further the 
elec'rical business) and report them to the 
convention at its next meeting. 

Mr. Duncan—Is that recommended by the 
Executive Committee? 

Mr Corby—No, sir. 

Mr. Duncan—I would move its adoption, 
Mr. Chairman. 

The motion was carried. 

This closed tbe discussion on Mr. Stew- 
art's paper, and Mr. G. W. Parker proceeded 
to read the following paper on Adaptation of 
Carbon Points to Different Currents in Arc 
Lighting. 





ADAPTATION OF CARBON POINTS TO DIF- 
FERENT CURRENTS IN ARC LIGHTING, BY 
GEO. W. PARKER. 


The vast sams of money that have been, 
and are daily being, expended in buildings, 
machiaery, dynamos, lamps and other ap- 
pliances for electric lighting are expected to 
return a profit on the investment. This 
profit in your case must be realized from the 
sale of one single product, and that is light. 
This product appears, and is delivered to 
consumers, at the junction of the carbon 
poiats, and however perfect may be the 
machinery, however well adjusted the lamps, 
if these points are to any great extent defec- 
tive or from any reason unsuited to the cur- 
rents, the profits are curtailed and your cus- 
tomers dissatisfied. 

For this reason the carbon becomes a most 
important factor in your business of electric 
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lighting, probably the most important, for of 
your other appliances you have control, and 
can regulate their defects. 

The object and purpose of this paper is an 
attempt on the part of a manufacturer to 
canvass defects whether on your part or his, 
to discuss with you the weak points of the 
methods of manufacture, if any, and to gain 
from you, if be can, such information as will 
enable him to apply a remedy if it may 
seem necessary. 

At the outset we are confrouted with a 
fearful array of possible hindrances to a per- 
fect light. On your side we have a want of 
steadiness in the motion of the engine, 
irregular action of the regulator, if there be 
one; weak currents; the mechanism of the 
lamp not acting with sufficient power, tar- 
nished rods, dirty working parts in the lamps, 
causing irregular movements, partial grounds 
on the line, short arcs and heavy currents 
forming mushrooms in some systems, low 
currents, leaks around the arc, overloading 
the circuits either by too many lights, im- 
perfect joints or soiled connections, and 
probably others of which you can better in 
form me than I can enumerate to you. 

On our part we may have impurity of 
material, imperfect baking, low conductivity, 
places of higher resistance in certain por- 
tions of the carbou, too much or too little 
plate, lack of coherence and density, lack of 
hardness for some systems and softness for 
others, improper selection of material for a 
given system, and possibly others of which 
we do not yet know. 

With this knowledge of the many mechani- 
cal difliculties that interfere with the produc- 
tion of a perfect light in the burning of car- 
bons, it is necessary that both the producer 
and consumer should specifically and one by 
one do all that lies in their power to abate 
these defects. On your part it is compara- 
tively easy, for most of them are mechanical 
and simply require constant and careful 
supervision, while the remainder can be de- 
tected by the admirable instruments devised 
for the purpose which are every year be- 
coming more perfect. 

It is but natural that the manufacturer 
should believe, admitting the many defects 
that may exist in his carbons, that the imper- 
fect light is in a large proportion owing to 
the lack of order in the working of your 
machinery and appliances. 

How far this may be the case, neither 
side isin a position at present, in a general 
way, to know; but if in particular cases 
you could spare the time, and would 
take the trouble to investigate on your 
side and then report to your manufacturer, 
with specimens and details of defective ac- 
tion, you would be of great service to him in 
thus assisting to correct a fault, which would 
be of final benefit to yourselves. 

The difficulty that besets the manufacturer 
is greater than with you, from the fact that 
he has but a crude method of detecting 
differences in his goods. He can be careful 
as to the purity of his material; can intelli- 
gently select the different kinds of material 
ard the different mixtures of them that are 
designed for the various systems; can see 
that his machinery is in order, that the car- 
bons are thoroughly baked, and that they are 
properly plated when it is necessary. When 
his goods are finished, they look alike, seem 
to be in good order, ring the proper tone in 
handling, and he has every reason to sup- 
pose that he will have an uniformly good 
account of them from his customers. And so 
he does in a general way. 

All you want is steadiness, a good light 
and a fairly long life. But you will say of 
some of them that they flame, of others that 
they do not last long enough. 

Now the important question is, Whence 
comes these differences? Do they exist in 
the carbons, or do they arise from changes in 
your currents and defects in your lamps and 
other machinery’ I admit that this manu- 
facture is a new business, that experience has 
yet to teach us something; but I have always 
maintained, and do now, that they can be, if 
they are not already, made practically uni- 
form. There is no good reason why that in 
one bundred carbons that appear to be the 
same, and of good workmanship, two or 





three or more should behave differently from 
the rest. 

It should not be the case; on the contrary, 
they should be uniform; but if it is, how are 
we to ascertain it before we ship them to you. 
Can you from your skill and experience as 
electrical engineers suggest any test that can 
be practically applied, or devise any instru- 
ment determining conductivity, resistance, 
or any other feature that will unerringly tell 
us when our goods possess such physical or 
other properties, as will assure uniform be- 
havior when they reach you. 

If you can do this, and it is the essential 
point that I hope to accomplish by your con- 
sideration of this paper, we will gladly 
adopt it 

On the other hand, I will take the liberty 
to express the opinion that, as you no doubt 
know better than I do, it is of the highest 
importance there should be on your part per- 
fect regularity in the working of all and 
every of your machines and appliances. 
When this is done, you can then with cer- 
tainty place the burden of irregularity, if 
there be any, upon us. I will even go so far 
as to say that it would be to the interest of 
the owners of the different systems to employ 
at their own expense experts to visit their 
various plants. whose sole business would be 
to regulate and keep in order such as did not 
already have skilled electricians in charge. 

There is a special phase of the question 
that occupies an important position, and 
when I touch upon it please bear in mind 
that this paper is not written by an expert in 
electrical science. 

It does not propose to teach you anything 
in that direction; but, on the contrary, its 
discussion is expected to further enlighten 
the carbon manufacturer in a practical way 
as to the relations existing, or that should 
exist, between your currents and his carbons 

I refer to the different currents of the 
various systems of electric lighting, and to 
the varying currents of the same systems. 
The former is, I presume, the result of a dif- 
ference of opinion among electricians as to 
the commercial or economic value of their 
respective currents, as applied to the appara- 
tus they have devised for generating them. 

For the latter there is no reasonable excuse, 
and it has a prominent place among the 
causes of irregularity in .the behavior of the 
carbons before noted. 

In the present state of carbon manufacture 
it is proven beyond question, that very slight 
changes in the current and resistance will 
require corresponding changes in the struc- 
ture of the carbon. This, of course, holds 
good in respect to two different systems 
whose currents vary but little from each other, 
are still more where the variation is greater. 

I am not prepared to assert that we will 
never make a carbon that will burn equally 
well in all currents. I do not know enough 
at present of the causes and effects in their 
relation to each other, and, if you can throw 
positive light upon them, it will assist us ma- 
terially to determine the question. 

It seems incredible that these slight differ- 
ences in manufacture, which migbt :n some 
instances be termed almost infinitesimal, 
would affect the buraing of the carbon, and 
thus determine the system it is intended for, 
but repeated tests, both in actual use and in 
careful experiment, compel us to accept it as 
a fact. 

So far as the different systems are concern- 
ed, the manufacture cannot be varied to fit 
all of them separately. Experience must, 
as the matter now stands, determine the suit- 
able carbon, and form these systems into cer- 
tain groups that will use the same carbon. 

But for the permitted variations of the same 
systems no provision whatever can be made 
by the manufacturer, and the remedy lies 
only with you. 

How many of you have meters for the 
purpose of determining the volts and amperes 
of your respective currents ? And how many 
of;vou, having them, require your employees 
to constantly maintain perfect regularity 
in your currents? You will, under any cir- 
cumstance, have some irregular action in the 
burning of your carbon from this cause until 
this is done. 

In closing this brief statement of a 





question of very great importance, I express 
the hope that its introduction will have the 
effect to unite the consumer and manufacturer 
in a joint effort, to determine if it is a fact 
that there is any general lack of uniformity 
in the behavior of burning carbons, and, if 
80, its cause, so that a remedy may be applied 
in whatever direction it may be found neces- 
sary. 

Mr. Duncan—The paper just read states 
that the author could not explain why out of, 
say, 100 carbons, one or two would not give 
as good results as others. Now, in the man- 
ufacture of iron and steel, and glass, it is 
very difficult to bring out the same product 
from what is supposed to be the same heat, 
It seems to me the manufacturers might give 
us some explanation on that point. 

Mr. Parsons—The same element in a glass 
furnace would apply to a carbon furnace. 
We have trouble occasionally in keeping up 
the heat which we require, owing sometimes 
to inferior quility of coal, at other times 
to draft, at other times to other causes. 

Mr. Parker—When the carbons are ship- 
ped, we have already taken out everything 
that seems to be imperfect. The mysterious 
point is that carbons which seem to be all 
right when they leave us, are reported differ- 
ently from different companies. 

Mr. Stewart, of Chicago—I suggest that 
this association could very well appoint a com- 
mittee to formulate a number of tests, which 
would to a considerable extent cull out those 
carbons from those delivered by manufact- 
urers. which are not suitable for the purposes 
of lighting. 

Mr. Law—There is one point that lies en- 
tirely with the manufacturers, and that is the 
straightness of the carbons. I had a sample 
box of 500 the other day, which were the 
most crooked things I ever saw, and came 
near being the occasion of my being mobbed 
by the trimmers. 

Mr. De Camp—Another desideratum is 
uniformity of carbon, so far as its mortality 
is concerned. If we know that a carbon 
will burn fourteen hours, and can rely on 
that, it is a thing that is very satisfactory to 
us. During three months of the year, to fill 
the needs of our customers, we would like to 
get fifteen hours’ burning out of protably 
three-fourths of our lamps. To meet that 
our only way isto use the one-half-inch carbon, 
which is a bad precedent to establish, 
because people will ask for that who really 
don’t need it; and then, if you want to go 
back, you will have to go to considerable ex- 
pense to change the carbon holder. Carbon 
makers seem to have confined their efforts to 
making a carbon that will last, and they have 
made it Jast at the expense of the efficiency 
of the dynamo. 

Mr. Law—We find our 12-inch carbon will 
get so heated after burning a short time that 
you cannot get it out of the holder, where the 
shorter-lived carbon does not do that. It will 
cut down the current to the amount of one 
light or perhaps two. 

Mr. Parker—Is that the case with carbon 
of the same size ? 

Mr. Law—Yes, sir, of the same size. I 
have tried in the last four or five months—I 
was going to say 15 or 20 different makes of 
carbon. I tried a carbon.two or three days 
before I went away. It lasted 16} hours in 
one test and 17 in another. But the carbons 
were too hot to be handled. 

Mr. Parker—Mr. Pfannkuche could per- 
haps give us some explanation of that. 

Mr. Pfannkuche (of the Forest City Car- 
bon Company)—That refers to solid carbons, 
but it would not refer to carbons forced out 
of a hydrauiir press. We claim for cored 
carbons that the resistance of the arc is con- 
siderably lower than with any solid carbons, 
and it requires about 10 per cent. less elec- 
tromotive force to maintain an arc of the 
same length. I am working to reduce the 
resistance of the arc itself to make it more 
economical in that way. That the resistance 
of the solid carbon will increase is due to the 
parts that are added to the mixture—certain 
materials which possess higher resistance 
than burnt coke. That is the only explana- 
tion I can give 

Replying to questions put by Mr. DeCamp, 
Mr. Pfannkuche made the following state- 
ments : . 





The normal life of a standard ¥, 12-inch 
cored carbon is about 12 hours. That of a 
full half-inch carbon would be abont 10 hours, 
and the resistance is so low that the carbon 
can be handled unless it is too short. The 
lower resistance of the arc enables you to 
put on 10 per cent. more lamps on the same 
circuit with the same expenditure of power, 
besides giving perfect steadiness and allow- 
ing you to use athicker carbon. I would 
prefer to use a § carbon for 10 amperes or 12 
amperes and get a carbon that is of very low 
resistance indeed, The 8-hour carbon is 5 
and the 10-hour }-inch, but if you use a § 


carbon it will last 12 to 14 hours and give the 
same results that the ,% carbon is giving 
now. Our arc is full-sized—about ,%, of an 
inch. 

Mr DeCamp—Spe king from the fact that 
the ,¥; carbon is accepted as the standard— 
now as you shorten or lengthen that are, do 
you not decrease or increase the volume of 
your light? We use ,% carbon almost uni- 
rome ; now the volume of light we get 
from that with a 10 ampere current is gov- 
erned by the length of the arc, is it not ? 

Mr. Pfannkuche—Yes. You get the best 
results with a certain length of arc. If you 
go above that you come too near the flaming 
_ and to a point where the light gets 

ue. 

Mr. DeCamp—There is some little range 
between the flaming point and the hissing 
peint. If you burn a, are with a good 
steady light free from hissing and flaming 
and you get 2,000 candle-power of light you 
might increase that arc a fraction, or de- 
crease it a fraction without producing a 
hissing. That is so, isn’t it ? 

Mr Pfannkuche—Certainly. 

Mr. DeCamp—Now would your light in- 
crease or decrease as the arc is increased or 
decreased ? 

a Pfannkuche—To a certain degree it 
will. 

Mr. DeCamp—Then when you speak of a 
cored carbon of that kind whose resistance 
is very low and you say that it wil) last 7} or 
8 hours, do you speak of that as when it is 
burning an absolutely normal arc—that is 
just what it should burn ? 

Mr. Pfannkuche—Yes, about ,%, of an 
inch, which should burn about 7} or 8 
hours. 

No further discussion being offered the 
Chairman declared the topic passed, and an 
adjournment was taken till Thursday at 10 
A.M. 





THURSDAY'S SESSION. 

The convention was called to order b 
Chairman Weeks at 10.20 4. a. y 

Reports of special committees being called 
for, Mr. De Cam> said: i 

I report on behalf of the Executive 
Committee, in reference to the resolution 
upon the subject of establishing a bureau 


of information and statistics, that they 
have appointed as the officers to carry 
out that feature of our asso.iation, Dr. 


Moses, of New York, and Mr. Stewart 
of Baltimore. Those gentlemen have under. 
taken to establish that department without 
expense to the association as an association 
Whatever charges may be necessary will be 
in the shape of fees to be paid by the parties 
who avail themselves of the facilities offered 
by the bureau 

The Executive Committee also report in 
favor of holdins our next mecting of Febru- 
ary in Philavelphia, the date to be fixed by 
the committee. F 

On motion of Mr. Boyer the propos 
meet in Philadelphia ll OF mm a 
adopted, and the report as to the proposed 
bureau of statistics was accepted on motion 
of Mr. Duncan. 

Mr. De Camp—I have received a dispatch 
from our treasurer, Mr. Cooper, saying it 
will be impossible for him to he present, and 
he has sent in his report. Without going 
into its details, I will simply report that the 
treasurer has in hand $550, and there has 
been $110 received since, making the amount 
in the hands of the treasurer and secretary 
$660. The association owes in round num- 
bers $1,200. To offset that deticiency there 
are dues to be paid, amounting to $650, so if 
the members pay up promptly, we will be 
just about solvent, no more. Mr. Morrison, 
up to this time, has with a great deal of good 
nature been the financial backer of the a:so- 
ciation. He has done it very cheerfully. 
But it is not fair that he should have to do 
it. If the members would pay their dues 
with reasonable promptness, there would be 
no necessity for it, as Mr. Morrison is 1 man 
who would never let his business get ahead 
of him. 

If itis in order, I would move that the 
treasurer’s report be accepted as made, and 
placed on file. 

The motion was carried. 

On motion of Mr. De Camp, it was agreed 
that the convention adjourn sine die at 2 
o'clock. 

‘The chairman called for the report of Mr. 
DeCamp on the relation of parent companies 
to sub-companies. 
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Mr. DeCamp—My reportisa very short oue. 
It will be remembered that at our meeting in 
February the difficulty between the Albany 
Company and the Thomson-Houston Com- 
pany came up, and a committee was ap- 
pointed. That difficulty, I believe, was very 
satisfactorily setiled. There has been but 
one instance, so far as I know, in which the 
committee would have had grounds for ac- 
tion on that matter, and that instance was 
not breught directly to the attention of the 
committee. That difficulty, {I presume, has 
also been settled, though not definitely. It 
is likely to break out at any time 

At the request of the chairman, Mr. Stock 
ley, president of the Brush Company ad- 
dressed the convention as follows: 

I think iteminently proper that the parent 
companies should be represented here in order 
to be brought into contact with representatives 
of the lighting companies. I think the matter 
discussed yesterday by Mr. Stewart so very 
ably in his paper to be a part of the subject 
now before you. I can most heartily ap 
prove everything that I heard in Mr. Stew- 
art’s paper. I would add this one suggestion 
—which does not originate with me—that if 
we could have a patent court sitting im 
Washing'on, with original jurisdiction in all 
patent cases throughout the country, and 
wiih enough judges upon the bench to take 
up all cases of dispute, we would very soon 
reach a point which we all consider very im- 
portant, and that is to weed out the worth- 
less patents. In all of our contracts with 
sub-companies, so far as [ can remember. a 
provision is added that all disputes may be 
settled by arbitration In an experience of 
ten years we have had only one arbitration, 
and that was abandoned without being fin 
ished. Weare willing at any time to sub 
mit any differences to arbitration, either by 
one man—which I think is best—or three. 
The Brush Company, of Cleveland, depre- 
cates in the strongest way the practice which 
has been complained of, of entering upon a 
tield already occupied by a company doing a 
good square business, and attempting to 
drive it out by selling light at a price below 
that at which it can be sold at a profit. 
Some of our agents, I have been informed, 
have been driven into it in certain cases as a 
measure of retaliation, which is certainly a 
questionable policy. Our company would 
be pleased if it were understood that the 
proper method of extending business is not 
to attack business already established. (Ap- 
plause). 

Mr. Upton—While Mr. Stockley’s view is 
il right from his standpoint, there is another 
side to the question. I believe that where 
there is one parent electric light company to- 
day, in ten years there will be ten. The man 
who makes the cheapest apparatus is going 
io get the lighting. I believe that every gas 
company in the State of Massachusetts will 
apply to the next Legislature for the right 'o 
put in electric lights. Improvements are 
constantly going on and the-e things have to 
be met from the standpoint of dollars and 
cents. 

Mr. DeCamp—I did not mean to convey 
the idea, nor did Mr. Stockley, I think, that 
legitimate competition is not both necessary 
and inevitable. But there isa marked differ- 
ence between legitimate and _ illegitimate 
competition. Though reduced cost of ap- 
paratus has had much to do with it, there is 
something back of that, and that is existing 
contracts which were made between the 
parent and sub-companies five, six or seven 
years ago, at a time when only the manu- 
facturing companies were prepared to say 
that was the value of an apparatus as applied 
to the business. There are expenses entering 
into the production of light which could 
never have beenanticipated. Thatneverthe- 
less did not relieve the parent companies 
from holding their sub-companies to these 
iron-clad contracts, which were honestly 
made. On that score, I believe I speak 
truly when I say that every sub-company is 
antagonistic to its parent company. 

The Chairman—At the close of our own 
last convention I called on Messrs. Coffin and 
Barton, of the Thomson-Houston Com- 
pany, and reasoned with them that it would 
be well for the parent companies to enter 





into some kind of agreement pursuant to 
which their territorial rights would be re- 
spected. They told me that they were ready 
at any time to enter into such an agreement 
with any companies owning fundamental 
patents. 

Mr. T. C. Martin then read a paper on the 
operation of motors from electric light and 
power stations. 

Mr. DeCamp—On one point I have chang- 
ed my mind very materially since our last 
meeting, at which I did n:.t evince very much 
faith in the business arising from running 
motors. I! has been with much surprise that 
[ have noted the great demand which there 
is for motors, and the prices people seem to 
be willing to pay for them. It is a business, 
I now see, that the lighting companies can 
do with profit. 

Mr. Upton : I claim that to make motors a 
success, the central stations should own its 
motors, take charge of them, and charge a 
good solid price, and you can get two dollars 
to one you can get on lighting. Take the 
basis of a 100 horse-power engine costing 
$5.000. Say they average $100. You are 
selling $150 a year at $100 a horse-power. 
There you are getting $15,000 year at a cost 
of $5,000. Can you muke more money than 
that in selling lights? I think not. Then, 
there is this railroad question. I believe in a 
few years every street railroad will be run by 
electricity, at half the cost of running street 
railroads now, What we want to run through 
the streets of cities are underground conduits. 
T was called to examine recently a system 
that cost $20,000 a mile. Mr. Vanderpoe'e 
told me he had devised a system that would 
not cost more than $7,000 a mile. Another 
gentleman told me he could put in a conduit 
for $1,000 a mile. If you only push your 
power business as you push your lights, you 
will be astonished to see the number of peo- 
ple who can use small powers. 

Mr. De Camp: This thing has occurred in 
Philadelphia: A man will rent an attic and 
take a contract to make buttonholes for a 
large manufacturing bouse. He buys a mo- 
tor. He is obliged by his landlord to move, 
and the only other place he can get is out of 
our limits. | Now, his money is invested in 
the motor, but we can no longer supply him 
with the current. If we had a motor that we 
had confidence in, I do not know but what I 
would make two rules. I would say: “I 
will sell you this motor at a given price, or let 
you have it on rental.” When parties own 
motors they have a pecuniary interest in your 
business, and they are more likely to keep up 
an interest in it. 

Mr. Upton—I have been speaking of low 
tension. I have never known a single motor 
to be burned out by running on low tension. 
I was looking at the railroad across the river 
this morning. It is a very heavy, crude sort 
of system. I asked the gentleman in charge 
what profit he was making. He said: ‘ As 


nearly as [ can figure it up it is nearly 75 per 
cent.” ‘‘How do you make that out ?” I 
asked. He said: ‘‘The road cost $9,000 


and thus far it has paid $500 a month 
profit. 

The Chairman asked Mr. Harding, of the 
Sprague Motor Company, to speak on this 
subject. 

Mr. Harding—With these low tension 
motors there is no trouble at all. In the 
Sprague motor there is no_ sparking. 
These motors are perfectly reliable in every 
respect. They are placed away in closets 
anywhere and require no care. We always 
sell the motors. I think there are three 
motors of that kind running which pay $480 
a horse-power a year. We put on safety 
plugs, and in case you put on a certain load 
and vary the speed you simply blow out the 
plug and another one can be putin. They 
are more reliable, I think, than any steam 
engine I have ever seen. One motor we 
have runs 850 revolutions with a load, and 
about 845 without a load. So you can see 
there is no increased speed. 

Mr. Stockley—The Brush Electric Com- 
pany thoroughly believe in the future of the 
motor business. We are now entirely ready, 


I believe, to go into it, with motors of a 
larger power than have been offered in the 
past and we are likely to confine ourselves 





very much to this larger power, commencing | instructed in the care of these machines, and 


say, with two horse-power, and running up 
toa hundred. Our attention has been called 
to taking the power of waterfalls and other 
cheap sources of power, and carrying ita 
long distance and using large amounts of 
power at the end—50 or 100 horse-power. 
We are ready to-day to furnish motors that 
will run with absolutely steady speed, with- 
out a load or with a load, and we will 
furnish anything from two horse-power up 
to a hundred at about an average economy of 
7 per cent. and every part of the mecharism 
is provided for permanent use and easy 
repair. 

Mr. Law—In general distribution of motive 
in Philadelphia we are running our motors 
on our are light circuit. It would not pay 
us to run a separate circuit for our motor 
service and that wire is over 22 miles long 
and covers a very large area and it would be 
very troublesome to double thatjwire up. 

Mr. Baxter, inventor of the Baxter motor, 
being called on by the chair to speak, said: 
Motors can be made to run more safely on 
an are circuit than on a multiple arc, for the 
reason that a motor standing still has a lower 
resistance than when running. When the 
motor runs there is a rise of potential between 
the binding posts, which is due to the coun- 
ter-electromotive force. If a motor is ar- 
ranged so as to carry the current safely 
while it is doing its work, and the provisions 
made to guard against too heavy a current 
going through it fail, then the current will 
burn it out. On that account plugs have 
been provided to guard against that. With 
a motor constructed to run on an are cir- 
cnit nothing of that kind happens, for the 
reason that in an arc circuit the current’s 
force is constant, and therefore no matter 
whether the motor is standing still or run- 
ning, the heating effect of the current pass. 
ing through it is ‘always the same. Conse- 
quently all that is necessary to do is to guard 
against sparking at the commutator, so that 
the brushes will not run out. We make our 
motors forall circuits, but there are probably 
100 stations running arc lights to one run- 
ning incandescent. The motors have to be 
wound differently for arc and incandescent 
circuits. 

Mr. Upton—I asked Mr. Sprague the limit 
at which he could transmit his power on his 
railway. I told him if wehad to be confined 
to half a mile it would be of no account. 
He said that he could run twelve miles. [ 
asked him what made the difference? He 
said there was no resistance, as with carbon 
filaments and incandescent lights, and that 
made all the difference in the world. 

Mr W. E. Sharpe, of the Edgerton Motor 
Co., of Philadelphia, said: Before I entered 
in the electro-motor business I was engaged 
in manufacturing. I had a number of girls 
working, and Prof Edgerton pliced five or 
six motors upon heavy running machines in 
my shop Those motors have not been 
touched. That is over a year ago. Nubody 
goes near those motors. The girl merely 
wipes off the commutator with a rag in the 
morning, and that is all that has to be done 
to it, 

Mr. Ellinger, of New York, a gentleman 
who is not a member of the association, 
asked the privilege of the floor, which was 
accorded to him. He said: It is not found 
necessary in practice, according to my ex- 
perience, to have an expert workman to Jook 
after the machines. I had charge of Sprague 
motors in New York. They were for the 
most part 3 horse-power motors. These 
motors gave absolute satisfaction. We never 
had a burn-out, and we never had men to go 
around and inspect. In order to keep the 
machine in good order it was absolutely nec- 
essary to keep it clean. That is about all 
there is about it. 

Mr. Duncan—We have a Sprague motor, 
14 horse-power, running a fan and doing its 
work nicely. I look at this question of at- 
tendance in this way. Where the company 
owns the motor, or where the customerowns 
the motor, it is the duty of the company to 
look after the service that they give. If they 
allow the machinery to be neglected, they 
will consume more power in the motor. It 
is a simple thing for the carbon setter to be 





he can stop in and inspect them on bis 
rounds and make a daily report of the condi- 
tion of the machines, the same as he does of 
the lamps. 

Mr. Law—TI have had a little over a year’s 
experience with the Stockton motor. I 
rented a few of them, but will not do it 
again. In nearly all cases we sell them out- 
right. Iam safe in saying that the expense 
of repairs is at least 50 per cent. less when 
the customers have to pay for those repairs. 
We have one 1 horse-power motor that has 
been running nearly three months. It is do- 
ing one horse-power of mechanical power of 
work. It runs from 7.304 mM to5p.m. It 
has never yet had any. repairs excepting the 
trimming of the brushes. The motors, say 
one-twelfth horse-power, such as are used 
for sewing machine work, require oiling at 
least every two or three hours. 

Mr. Baxter—I would like to say in relation 
to what the gentleman speaks of, that be 
ought to get a motor that does not require 
oiling. I will guarantee to furnish a motor 
that will run 5,000 revolutions without oil- 
ing. 

Mr. Boyer—You will notice that girls will 
run sewlng machines themselves and take 
care of them, and I think they could learn 
to take care of motors which appear to be 
very simple in construction, as well as sew- 
ing machines. I think it would be policy to 
sell the motors. 

In reply to a question from Mr. Rhodes, 
Mr. Upton said : 

I think that the average time that motors 
are run in New England is ten hours. We 
have a ten hour Jaw in most of the States. 
We do not believe in eight hours. 

Mr. Rhodes—Then, in case motors could 
be used for all the day, instead of the in- 
come being $150 per year, 1t would be about 
2} times that, and in case the expense of 
steam power is $50 per year per day of 10 
hours, then the expense per year per day of 
24 hours would be $150. I was simply 
thinking what the calculation would be if 
water power could be furnished for $15 per 
year for a 24-hour day. Following out the 
figures on this basis the profit on it could be, 
I suppose, only expressed by saying ‘ There’s 
millions in it.” 

The Chairman asked if any one could tell 
the convention anything in regard to the 
triple-thermic motor, and at the suggestion 
of Mr. DeCamp requested Mr. Stockley to 
tell the members about some investigations 
of this motor which his company had lately 
undertaken. 

Mr. Stockley—The Triple-Thermic Com- 
pany believe they have got a good thing. 
Theoretically we all know that bisulphide of 
carbon has an advantage over any other 
vapor in several particulars not necessary to 
specify here. The triple-thermic people 
claim that they have overcome all the practi- 
cal difficultics they at first encountered. 
We are to test it forthem. Prof. Haswell 
has made a report in which he states that he 
obtained an efficiency from this motor using 
bisulphide of carbon that indicated a saving 
of 74 per cent. in coal. 

Mr. Upton—The triple thermic motor has 
been thoroughly exploded in New England 
The Hartford Steam Boiler Inspection Com- 
pany investigated that subject and published 
a thorough expose of the whole business, and 
you could not give one away in New Eng- 
land. 

Mr. Shultz—In the paper just read 
you have touched on one of the most im- 
portant factors in running all machinery, 
namely, belting. I will give you just one 
item to refer to, and then I will have to go. I 
belted up a very large plant, and I was sent 
for to go to the place and see about taking 
up the belt. I said, ‘‘ That belt is too taut to 
take it up; there is something wrong with 
your machine.” I believe there was 5,000 lbs. 
tension on that machine. I said to the pro- 
prietor, ‘‘ Let your dynamo back.” He did 
so, and eased it every morning, and every 
evening tightened it out, and that belt has 
been running ever since without being taken 
out. If you will follow this plan, you will 
find a good deal less trouble in running your 
machines, 
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Mr. De Camp—I am a thorough believer 
in high-speed engines, But I do not agree 
entirely with Mr. Pentz in regard to putting 
in separate engines and running direct. I 
will re-state what I have said several times 
before, that the compensation we looked for 
at the start from our plan of equipping a 
sta'ion was the absolute safety it gave us 
against any possible break-down of our ap- 
paratus. But we find that that danger was ex- 
aggerated. We have not met with the diffi- 
culty anticipated. I have pever heard it 
questioned but that a large engine of either 
high or low speed could be run with more 
economy than asmallone_ I do not believe 
in putting all the power ‘n one engine. I do 
not believe in a station going withuut small 
power. There is no use talking about it— 
there is power in speed; whether or not it is 
economical power I am not prepared to dis- 
cuss, 

Mr. Upton—The high-speed engine is gain- 
ing every day. 

Mr. Pentz—I think Mr. De Camp misun- 
derstood my statement in regard to running 
a number of engines. My idea is to take 
two engines and set them parallel with each 
other, and run the shaft through a belt di- 
rect from the pulleys on the shaft to the 
dynamos set in position. I quite agree with 
Mr. De Camp that a few small engines in a 
station are absolutely necessary for certain 
purposes, ; 

Mr. Leggett—We employ here two Corliss 
engines, each 18x42, which we run at 75 
revolutions, and a Cummer engine, 18x36, 
which we run at 100 revolutions. Aftera 
number of experiments with those larger en- 
gines, we think it a matter of economy to 
put in small engines We put in a Ball en- 
gine, and we followed that with another. 
The result of our experience and observation 
is that hereafter we ought to make up the 
balance of our plant with single engines— 
one engine, or at most two, to the dynamo. 
We have started out by buying a Simplex 
engine. I believe we have the first of this 
size which has been made. We are expect- 
ing it to arrive at our place in a few days. 

Mr. DeCamp—I have thought that either 
on my own account or as chairman of the 
Executive Committee, I would, before the 
next meeting, ask the members to present 
plans for electric light stations. [At this 
point three ladies were escorted into the 
room, and Mr. DeCamp, after a short pause 
continued.] Mr. President, there is no doubt 
of the success of this association. It is 
growing rapidly. At the last session we 
were favored witb the presence of one lady. 
This year, we are favored with three. (Ap- 
plause). I was not very much disconcerted 
at the last meeting by the presence of one 
lady ; but now I find I have lost the thread 
of my subject. [A gentlemen sitting near 
the speaker restored to him the thread which 
his gallantry had caused him to drop, and he 
continued}: Well, I think that could be 
very well done, because if it was known that 
this association had plans, open to the in- 
spection of its members, made according to 
the ideas of people who have had more or 
less experience in building plants, the first 
thing persons wanting to build stations 
would do, would be to become members of 
this association. 

This closed the discussion, and the Chair- 
man addressed the convention as follows: 

Feeling that such resolutions have lost 
whatever meaning they originally possessed, 
we, asa body, extend no vote of thanks to 
the authorities, or to our good friends of the 
electrical fraternity in this city, for the 
ample opportunities placed at our disposal, 
or the generous provision made for our en- 
tertainment. But our appreciation of these 
kind offices is none the less full and sincere, 
and we shall carry with us the most pleasant 
memories of our visit to this beautitul and 
hospi'able city. Although most of the lead- 
ing members of our association were unable 
to be with us, this convention has been one 
of increasing interest and profit—a fact full 
of encouragement, as it proves that our or- 
ganization is based upon a living principle; 
that the National Electric Light Association 
is a resultant of the needs of the times rather 
than an ephemeral association of individuals 
brought together by chance or personal se- 
lection. 

As we have finished our business as per 
programme, I declare the convention ad- 
journed. 

After the reading of a paper by Mr. J. A. 
Pentz on the Transmission of Power to the 
dynamo, there being no further business 





Electric Light Convention Notes. 


Driving over the beautiful city of Detroit 
was participated in by many of the visitors. 
In addition to the general inspection of the 
tower system in the evening in carriages, 
provided by the Brush Company, a large 
number were taken around during the day. 
Mr. W. F. Swift, of Cleveland, extended 
this courtesy to many of his friends, and 
Mr. W. H. McKinlock and others placed 
their carriages at the disposal of visiting 
friends. 





The Detroit Electrical Works were visited 
by the delegates quite generally, and all were 
surprised to find how extensive was the 
work of this progressive house. The RkE- 
vigw staff are under particular obligations 
to the officers of this company for many 
kindnesses shown them. 





The Morrison Electrical Works had an in- 
teresting display at their Russell House 
headquarters, consisting of the Baxter motor, 
operating sewing machines, fans, etc. A 30- 
inch fan connected with this motor aided in 
keeping cool the council chamber during its 
sessions. A new voltmeter and electric 
light switches were also exhibited. ‘The 
rooms occupied by the Morrison Company 
were handsomely lighted by the Sun Com- 
pany’s lamps, using the Slattery distributor, 
the current being furnished by the Brush 
Company, of Detroit, which company, by 
the way, furnished current for all the dis- 
plays. 





The large ‘‘ Regina” lamps of the Sun 
Company (of Woburn, Mass.,) lighted up 
portions of the hotel and were universally 
admired and inquired about by all the elec- 
tric light men present. The display of this 
company both here and in the rooms of the 
Morrison Company was a most creditable 
one, and General Manager Fred Swift, and 
Electrician Slattery are deserving of great 
praise for their enterprise in coming so far to 
show the electrical people their latest success 
in this field. The distributor was particu- 
larly investigated, and the description 
which had appeared exclusively in the RE- 
VIEW was much sought after, 





The Porter-Allen engines were represented 
by Mr. Jas. A. Pentz, of Philadelphia. 





The Jarvis Engineering Company was 
represented by General Manager Upton, of 
Boston, and H. A. Glasier, of Chicago. 





Mr. C. H. Cone represented the Electrical 
Supply Company, of Chicago, and made 
many new friends. 





The Crystal Carbon Company, of Cleve- 
land, Ohio, was ably represented by the 
company’s electrician, Mr. J. W. Valentine. 
This company, though comparatively new, 
is greatly pleased with its success up to this 
time, and reports a rapidly increasing busi- 
ness. Mr. Valentine had a number of sam- 
ples with him. 





The Edgerton Electric Motor, of Philadel- 
phia, was represented by General Manager 
Sharpe and Prof. Edgerton. Their head- 
quarters were often visited and the work 
they have accomplished in furnishing power 
in small parcels, in their own city and Balti- 
more, proved most interesting to all visitors. 
The gentlemen representing this company 
are enthusiastic and confident of the prac 
ticable and comprehensive work of their 
motor. 





The American Electrical Works, of Provi- 
dence, were represented by Col. Geo. L. 
Beetle, the widely-known electrical worker. 





H. D. Stanley, without whom electrical 
conventions would seem unnatural, repre- 
sented the Bridgeport Brass Works, and also 
the Bridgeport Electric Light Company, of 
which he is secretary. 





In a social sense, in meeting one another, 


before the meeting, the convention adjournec# and all becoming better acquainted, no con- 


to meet in Philadelphia in February. 


vention was superior, if equal, to this one. 





The largest single party that traveled together 
to the convention was the one organized at 
the Review office, consisting of over twenty 
pariies from Boston, New York and Phila- 
delphia. A party of a dozen came together 
from Chicago, and several smaller delegations 
from other points. 





J. L. Barclay, of New York, represented 
the popular wire company of Holmes, Booth 
& Hayden. 





The Western Electric Company was well 
represented. Mr. F. W. Harrington, of the 
New York house, and Mr. Frank Stewart, 
of Chicago, were both present. 





Mr. H. G. Rich, of Cincinnati, representing 
the Standard Electrical Works, was a visitor 
to the convention. 





The Shultz Belting Company, of St. Louis, 
was represented by the President, Mr. J. A. 
J. Shultz. 


The Cleveland Electrical Works, of Cleve- 
land, Ohio, were represented by the active 
head of that company, Mr. W. B. Cleve- 
land. 








The Austrian-American cored carbon, of 
the Forest Carbon Company, Cleveland, O,, 
was exhibited in the room of Mr. J. L. Bar- 
clay, two Thomson Houston lamps being 
used. The evenness and steadiness of the 
light was remarked by all visitors. 





The arrival of Tae ELectricaL Review 
in Detroit, Wednesday noon, was a surprise to 
the delegates, and the report it contained of 
the early works of the convention was eager- 
ly read, all the copies of the paper being 
rapidly taken. 





Mr. 8. P. Richards, of Philadelphia, rep- 
resenting the new Solar Carbon Company, 
was a regular attendant at the convention. 
Samples of his carbons were exhibited, and 
spoken of favorably by all who had tried 
them. 





The carbon companies were all well repre- 
sented, Inaddition to those already mentioned 
the Boulton Carbon Company of Cleveland 
was represented by that widely-known gen- 
tlemen in this field, Mr. W. H. Boulton, and 
by Mr. F. E. Pettingill ; the Parker-Russell 
Company, of St. Louis, by Mr. G. W. Par- 
ker and Mr. T. R. Russell, Mr. Parker pre- 
senting an able paper on the subject, which 
appears elsewhere; the National Carbon Com- 
pany of Cleveland was represented by Mr. 
W. H. Laurence, long connected with the 
carbon interests; the Pittsburgh Carbon Com- 
pany by the active and popular Mr. Geo, 
F. Porter. 

Mr. E. D. Libbey, proprietor of the New 
England Glass Works, Boston, a large manu- 
facturer of electric light globes, was the only 
representative of this interest. 


The Indianapolis Jeuney Company exhib- 
ited several of their new large incandescent 
lamps, the invention of Mr. A. 8. Hickley, 
of that company. The lamps were suspend- 
on the parlor floor of the Rus-ell House, and 
attracted interest and created favorable com- 
ment. 





Mr. C. B. Hotchkiss, of New York, was 
present with samples of Day’s kerite wires 
and cables. The announcement made in the 
convention that he would hereafter base all 
catalogues and price lists on the gauges of 
the electric light and telephone associations, 
was received with applause. 


Col. 8. J. Fox, of New Haven, president 
of the National Pipe Bending Company, 
which manufactures the National Feed 
Water Heater, was an attendant at the con- 
vention. His heater is largely used by elec- 
tric lighting companies, and the demand, Co). 
Fox says, is greatly increasing. 


The staffs of the Revrew and the Zilectri- 
cal Engineer were domiciled in the ‘ corri- 
dor” at the Russell House. The corridor 
is that portion of the hotel where quiet pre- 
vails after three in the morning. The rest 
of the day it is a sort of lunatic asylum, 
with three outside doors, five inside passages, 





a mortgage and all other modern improve- 
ments, including a tin horn. 





McCoubray, the genial secretary of the 
association, is cool, clear headed and patient, 
under adverse circumstances, and jolly 
withal, let what will happen. It is rumored 
that he is compiling a volume of proverbial 
philosophy. Some of the proverbs are new, 
some not, and others knotty. Mc. says an 
Englishman is never happy, save when he is 
growling ; a Frenchman is never at home 
except when he is abroad, and an Irishman 
is never at peace but when he is at war. 





One of the prettiest little exhibits at the 
convention was the Litt'e McDonald cut-out, 
which seems to be a very satisfac'ory solu- 
tion of the incandescent lamp on an arc cir- 
cuit question. Mr. Norman McCarty, who 
represents the cut-out, is one of that class of 
solicitors who only claims what he can 
prove. The operation of the cut-out is sim- 
ple in the extreme. The circuits are so ar- 
ranged that a resistance is automatically 
thrown into the circuit—substituted for an 
incandescent lamp when this latter becomes 
inoperative by the breaking of the filament. 
It does this perfectly, and is as complete with 
one as with a dozen lamps, for unlike dis- 
tribution boxes and converters, each lamp is 
furnished with its own complete and inde- 
pendent cut-out, an ornamental addition to 
the lamp proper. Gravity and springs are 
discarded in this combination, the whole 
being controlled and actuated solely by 
magnetism. In the exhibit Sawyer-Man and 
Swan lamps were used. 





An interesting exhibit was that shown by 
Mr. Garratt, superintendent of the Chemical 
Electric Light and Power Company, of 
Boston. It consisted of a battery of sixteen 
volta pavia cells connected with five ten 
candle-power incandescent lamps, which 
burned every evening during the convention. 
The switchboard used—which is of entirely 
a new pattern gotten up by Mr. Garratt, and 
which is operated by a sliding movement— 
controlled the lamps in such a way that any 
one or any number of them can be lighted 
or extinguished at once by a simple move- 
ment which automatically regulates the cur- 
rent to correspond to the number of lamps 
used. This switch has the great advantage 
of working without the use of any artificial 
resistance whatever. The plant attracted 
a good deal of attention. 


The Attendants, 


The following-named gentlemen were in 
a'tendance on the sessions of the convention, 
which, with the visitors from the city, made 
an audience that filled the Council chamber: 
G. W. Stockley, W. F. Swift, N. S. Possons, 
Cleveland; Jno. E. Ridall, J. Latshaw. S. A. 
Duncan, Pittsburgh; A. J. De Camp, M. D. 
Law, Geo. W. Boyer, & B. Richards, 
Stephen Holbrooke, Jno. A. Pentz, W. E. 
Sharpe, N. E. Edgerton, Geo. F. Porter, Phila- 
delphia; T. M cCoubray, Prof. Baxter, Arthur 
Stewart, W. B. Krout, A. V. Garratt, Mr, 
Keilholtz, Baltimore; Henry Hine, Chas, W. 
Price, R. W. Pope, F. W. Harrington, Geo. 
Manson, Col. Geo, L. Beetle, C. B. Hotchkiss, 
J. O. Ellinger, W. M. Callender, T. C. 
Martin, J. L. Barclay, New York City; F. 
A. Cheney, Troy, N. Y.; Benj. Rhodes, 
Niagara Falls; Joseph Wills, Auburn, N. Y.; 
Thos. Keck, Savannah, Ga.; Frank Kidlon, 
A. V. Garratt, A. F. Upton, H. L. McHard- 
ing, E. D. Libbey, Fred Swift, Boston; M. 
M. M. Slattery, Woburn, Mass; E. ; 
Weeks, J. H. Reid, T. P. Bailey, Kansas 
City; G. W. Parker, T. R. Russell, J. A. J. 
Shuliz, St. Louis; J. A. Corby, St. Joseph, 
Mo.; Geo. 8. Bowen, C. C. Haskins, Frank 
Stewart, C. H. Cone, Prof. Van Depole, W. 
A. Kreidler, E. R. P. Shurly (of Giles 
Bros.), H. W. Leonard, W. J. Buckly, H. 
A. Glazier, J. H. Shay, C. D. Warren, 
Chicago; H. A. Brown, H. C. Ripley, East 
Saginaw; Geo. H. Roe, San Francisco; Dr. 
Geo. G. Baker (Electric Headlight), Akron, 
Ohio; W. H. Boulton, F. E. Pettingill, 
W. B. Cleveland, J. W. Valentine, W. H. 
Laurence, H. Tremaine, A. Pfan- 
kuche, Cleveland; Jno, Anderson, Bing- 
hamton, N. Y.; W. 8. Frear, H. Weber, 
Buffalo; F. A. Gilbert. J. English, &. J. . 
Fox, H. M. Hyde, New Haven; H. D. Stan- 
y Bridgeport, Conn.; R. T. Robinson, 
Olneyville, R. I.; Norman McCarty, Mr. 
Little, Troy; A. W. McCausland, Gardiner, 
Me.; Brainard Rorison, A. 8. Hickley, In- 
dianapolis; H. G. Rich, Cincinnati; G. K. 
Whitworth, Nashville, Tenn.; Messrs. Leg- 

ett, Fisher, Jackson, Fitzgerald, Smitb, 
cCurdy and many others. 

MMB 





Editors Electrical Review: 
New Yorks, Sept. 7, 1886. 
Our attention is called to an item of 
news in your paper of the 4th inst. The 
same is wholly untrue, and if an attempt 1s 
mace to exercise such a right, we will take 
the proper means to prevent it, but for the 
present the enclosed statement in your news 
column is all we think necessary. 
Yours truly, 
Henry C. Davis, 
General Manager. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING AUG. 
31, 1886. 





348,227 Receptacle for poisons ; Theophilus May- 
hew, New York, N. Y. 

348.360 Electro-magnetic railway brake; Chas. 
J. Van Depoele, Chicago, II]. 

348,385 Regulator for dynamo-electric genera- 


tors; Marcel Deprez and Jules Carpentier, Paris, 
France. 

348,407 Means for suspending electric lights, or 
gas or oil lamps; John N. B. Moore, Hartford, 


Conn. 

348,429 Telephone receiver; Louis Townsend, 
Evansville, Ind., assignor to Joseph L. Bay and 
Wm. B. Worthen, of Little Rock, Ark. 

318.430 Telephone transmitter: Louis Townsend, 
Evansville, Ind., assignor of one-half to Joseph L. 
Bay and William B. Worthen, both of Little Rock, 
Ark. 

348.487 Electro-magnetic adding machine ; Chas. 
W. Weiss, Brooklyn, assignor to the Kruse Check 
and Adding Machine Company, New York, N. Y. 

318,455 Cut-out for electric circuits; John M. 
Fairchild, Portland, Oregon, assignor of one-half 
to James O’Connor, same place. 

348,456 Switch for electric circuits; John M. Fair- 
child and James O’Connor, Portland, Oregon. 
318465 Medivo-eiectrical apparatus; J. 

dolph Hard, New York, N. Y. 

348,473 Automatic fire alarm; Thomas H. Pres- 
cott, Sackville, New Brunswick, Cana/la. 

348,476 Electric railway; Sidney H. 
John W. Nesmith, Denver, Col. 

348,477 Electric railway; Sidney H. Short and 
John W. Nesmith, Denver, Col. 

348.482 Electrode for electric batteries ; Sylvanus 
L. Trippe, Denver, Col. 

348,501 Thermal telephone; Wm. Stanley, Jr.; 
Great Barrington, Mass. 

348,512 Telephone and telegraph circuit; John 
J. Carty, Cambridge, Mass., assignor to the New 
England Telephone and Telegraph Company, Bos- 
ton. 


Ran- 


Short and 





BUSIN ESS NOTICE. 





Wanted—An electrician, having a good practical 
theoretical and general knowledge of most things 
electrical, is open to an engagement, preferably 
where his knowledge, gleaned by industry, re- 
search and long experience, could be most use- 
fully employed. Address **Combination,” care 
ELECTRICAL REVIEW, 23 Park Row, N. Y. 





Parties Intending to purchase Elec- 
tric Lighting Machinery, 
should consult 
W. N. GRAY, Electrical Engineer, 

CARLISLE BUILDING, CINCINNATI, 0. 


FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 


NEW YORK, } WASHINCTON, 
Terple Court, tana { Pacific Building, 
ELECTRICAL INVENTIONS. 


A. vl. FOWLER, C.E , was Examiner in the U.S. Patent Office 
from 1&0 to 188,in the Interference and Electrical Divisions, 








SELF-OILING 
Automatic Steam 


Patented Feb, 23, 1886. 
Cataloguessent free by 


Burnham Engine Co, 








Inventors and Others 


HAVING 
EUROPEAN PATENT RIGHTS 
FOR ELECTRICAL INVENTIONS 


FOR SALE, 


Or which they desire TO PLACE, are 
requested to communicate, giving Full 
Particulars, with 
GEORGE H. BENJAMIN, 

Electrical Engineer and Expert in 
Patent Causes, 
35 WALL STREET, 

NEW YORK, 


No, 


TANDARD 
ELECTRICAL 
INSTRUMENTS. 





Galvanometers, Resistazce Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c 
ELECTRIC MFa.Co, 
P. O. Box 80, Troy, N. ¥ 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, 
House Annunciators, Fire Alarm 
Pins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 








ALBERT L. RUSSELL, 


Manufacturer of and Dealer in 


TELEGRAPH G ELECTRICAL INSTRUMENTS 


House and Hotel Annunciators, Line and Office 
Wire, Fine Instruments for Electric Testing, 
etc., at the old stand of 
CHARLES WILLIAMS, Jr., 


109 & 115 COURT ST., BUSTON, MASS. 


Burglar Alarms, 
Boxes, 





VALLEE & BRO. 


Wholesale and Retail Dealers in 


ELECTRICAL SUPPLIES, 


Annunciators, Burglar Alarms, Electric Bells, 
Batteries, Wire, Etc. 


1210 MARKET ST., - Philadelphia, Pa, 
SEND FOR CATALOGUE. 


TELEPHONE STOCKS. 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 


ALSO 
Chicago Local Stock and Bonds, 


Ss. G LYNCH, 


La Salle Street, Chicago. 


PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 





TILK 


Sola Carbon & Mfg. Go. 


(WORKS NEAR PITTSBURCKH, PA.) 





The only Carbon made from Natural Gas 
Our works are thoroughly equipped with 
Modern Machinery, and we guarantee the 
longest life, greatest brilliancy without 
hissing. 


GENERAL EASTERN OFFICE, 
55 South Third Street, 


146 
Philadelphia, Pa. 











Fig.255 
——MANUFACTURERS OF—— 
A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 








THE ONLY GENUINE 


DISQUE BATTERY 


Is THAT MADE BY 


EULA 


THE LECLANCHE BATTERY COMPANY. 


Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 


2 IF DEALERS HAVE NOT THE GENUINE BATTERY. 
SEND DIRECT TO US FOR PRICE LIST. 


~ GONDA 


the” Gorda” {formerly Prise: Cell, 








Mov. \6, 1280 





BURNHAM | 








None of the Imitations Compare with it in Efficiency. 


THE LECLANCHE BATTERY CO. 





COMPLETE. 
The Porous Cell also bears Label. 


GENUINE DISQUE CELL, 
GENUINE DISQUE POROUS CELL. 





Gtandard . Pilectrical .. 


149 W. 18th St.. NewYork. 
MANUFACTURERS OF 


W orks, 
TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
I ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. .c3 
Cincinnati, Ohio, U. 8. A, 
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SUN ELECTRIC COMPANY, 


woBbuwUTI Rn, MASS. 
MANUFACTURERS OF THE 


BEST SYSTEM 


lneandescent Liphting 


ON ARC LIGHT CIRCUITS, 


Porse:sing a Flexibility Equal to 
Low Tens'on Distribution. 


SLNCHRONOUS TIME (0, 


lioom 4, Herald Building, Boston. 








ONLY SYSTEM OF REGULATION OF CLOCKS FROM 
A DISTANT POINT IN EXISTENCE. 


Proved Perfect by Actual Test of More Than a Year. 





i Can be applied to any Clock, mechanical or electric, 
large or small, tower or mantel clock, and regulation 
=e of its rate electrically guaranteed. 

Can be used upon telephone, district telegraph, railroad 
and private lines without interference with usual business. Patented devices on small frame, ready to 
screw into any clock case, furnished at the Company’s expense, and a small annual royalty charged for 
those actually in use. 

Little capital required, 





Most profitable investment of the day. 


_ 





Rights for Sale on very Liberal Terms. Send for Fall Description and Estimates. 








(Direct READING ADJUSTABLE YoLT-AM-METER.) 


A. K. EATON, 63 and 65 Henry St., Brooklyn, N.Y. 


MANUFACTURERS OF 


INSTRUMENTS 


OF ALL KINDS FOR 


ELECTRICAL MEASUREMENT. CONCENTRATED CHROMIC ACID 


AND CHEMICALS OF EVERY DESCRIPTION EOR ELECTRICAL WORK. 
CATALOGUES ON APPLICATION. 


Poole & Hunt's Ireffel turbine Water Wheel. 


Made of Best Materials and in the Rest Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
2" Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 





POOLE & HUNT, Baltimore, Md. 


THE —_— ELECTRIC CO. 


HARTFORD, CONN. 





ROBERT CHENEY, Vice-Pres't. 
N T. PULSIFER, Gen’l Manager. 
Gen’l Supt. 


G. CHENEY, Pres’t. 
P, B. WOODWABD, Sec. and Treas. 
THOMAS PRAY, Jr., 


SOLE MANUFACTURERS 
UNDER ALL THE Patents oF Ricuarp H. MATHER FoR 


ELECTRIC LICHTING 


AND 


TRANSMISSION OF POWER. 


Aso, SoLe MANUFACTURERS UNDER ALL THE PATENTS OF 
CuHarLes G. PERKINS FOR 


lcandescené Lamps and Appliances for Incandescent Lighting 
EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 145 Broadway. Cincinnati Office, Carlisle Building, 


W.H SAWYER, Sec'y & ELECTRICIAN 








EUGENE F. PHILLI 


American Electrical Works, 
PROVIDENCE, R. I. 


EXCLUSIVE MANUFACTURERS OF 


FARADAY CABLE 


PS, PRESIDENT. 


THE 

















COND 
LEPHO NE ¢ CABLE 


FOR TELEGRAPH, 
al le 
ELECTRIC LIGHT. 


NSULATION AND 
CAPACITY OF ANY 
IN THE MARKET 


LOWEST 
CABLE 


HIGHEST 
DUCTIVE 
3g 
<3 
ELECTRIC LIGHT 
CABLE 


| NEW YORK OFFICE 
15 Cortlandt Street 


JOHNSON IUAT-REGULATING IPPARATON 


By the use of our Electric Valve Service, the heating of buildings to a uniform tempera‘ ‘ure is ac 
complished. Rooms may be kept at any temperature desired, thereby saving fucl, discomfort, ill 
health, the cracking of wood-work, furniture ond pistuten, and the danger of fire by c aay won eating. 

This app iratus applies equally well to all forms of heating and ventilating de vices, the thermometer 
in the room automstically governing the temperature. It is invaluable in Public Butidings, Private 
Residences, Business offices, Hospitals, Churches, Schools, C jonservatories, Factories, etc. 


SEND FOR CIRCULAR *R.’ 
ELECTRIC SERVICE CO. 
CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington street. 


Americal Bell TepONE LON, 











NATIONAL 
NEW CRE, 686 Broadway. 











95 MILK ST., BOSTON, MASS. 





| 
| 
| 
' 
| 
| 


This Company owns the Letters Patent granted 
\'to Alexander Graham Bell, March ‘7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 
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LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanica! Pure 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 


HARD RUBBER. 


For all Electrical Purpeses. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


B33 MERCER STREET, NEV YTorn=z. 


DRY BATTERY 4. T. SMITH’S 


FOR OPEN CIRCUIT WORK. (Successor to 
No liquid. Send out charged, ready for use. Will Smith, Bridge & Co.) 
do as much work as any other open NEW PAT’D. ELECTRIC 
circuit battery. LAVA GAS TIP, 
PRICE, $1.50 EACH. VEST POCEETSIZE, 50c. each by mail. The Cheapest Burner in the Market 
EDISON LAMPS, BATTERIES, ETC. | For Multiple Lighting. 
THE STOUT MEADOWCROFT CO > Send for prices to 
Authorized agents for Edison Lamp Co. Pat’d.Jan. a 22 1884, A. T. SMITH, 
84 FULTON STREET, NEW YORK. 6 West 14th St., New York. 




















THE 
CONNECTICUT DISTRICT 


Telegraph & Eectne Ct 


Brownlee & Co., 101 BANK STREET, 
DETROT. Fabien 





WATERBURY, CONN, 


Cedar Telegraph Poles Zincs, Leclanche Zincs, 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PIN 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 


CRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER, 


| WOOD AND BRONZE PUSH BUTTONS, 
Send for Catalog” | BURCLAR ALARM SPRINCS. 


CARBONS. 


SPECIAL NOTICE. 


BOULTON CARBON COMPANY 


——FORMERL Y——- 


BOULTON STANDARD CARBON :COMPANY, 
CLEVELAND, OHIO. 


BROWNLEE’S CONCAVED BRACKET. 





‘Patent applied for.) 








TRADE MARK. TRADE MARK. 


We have decided to change 
the name of our firm from 
the **BOULTON STANDARD CAR- 
BON COMPANY to the * BOULTON 
CARBON COMPANY.” Mr. W.H 
BOULTON, our General 
Manager, having built up a 
world-wide reputation for 
the MANUFACTURE OF GOOD CARBONS under the name of the BOULTON 
CARBON COMPANY, is desirous of taking his old name and keeping it AT 
THE HEAD OF THE CARBON BUSINESS, where it always has been under 
his management. The Carbons he has made since he started two months ago 
(under the name of the BOULTON STANDARD CARBON COMPANY), have 
been ACKNOWLEDGED BY ALL WHO HAVE TRIED THEM TO BE THE BEST THEY HAVE USED. 
‘To PROTECT OURSELVES and our patrons FROM IMPOSITION we have adopted the above 
trade-mark, which will be stamped on the ends of our moulded carbons 
and on all boxes, This 
trade-mark is registered and 
we will guarantee all goods 
scntout by us underit. We 
manufacture Carbons suit- 
able for all the different 
systems of lighting. 


Boulton Carbon Company, 


W. H. BOULTON, General Manager. 













W. 4H. 
B. 


W.H. 
B. 


TRADE MASK. TRADE MARK. 

















W. H. 
B. 


W. 4H. 
B. 













THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

Five years’ practical experience in the installation of these well-known systems of Are and Incan- 

descent Electric Lighting, enables the Company to give the most perfect, reliable aud economical 


Electric Lighting known. 


Among the most prominent installations which this Company has e‘Tected in the city and vicinity, 
are the following: 


New York Post Office, St. Denis Hotel Press Club, 


Washington Building, Bechtel’s eee. Staten Island, Delmonico’s, 

Mortimer Building, Brooklyn Eagle, Motel Brunswick, 

Union Ame | €o., Opperman ry Muller, Turtle Bay Lotus Cla 

Pennsylvania R. R. Ferry, et ig E Union Club, 

Mutual Life Insurance Uo., Equitable Building, Union Square Hot 

Coleman House, New York Ferry Co., Brooklyn Bridge. -~¥ others 
Hotel Dam, Tribune Building, Theodore Stewart, 


Hotel Normandie. U. 8S. Custom House. Hotel Royal. 
Estimates made by Experts at short notice, on application at the office of the Company. 


THE ELECTRIC GAS-LIGHTING CO. 


BOSTON, MASS. 
Manufacturers and Wholesale Dealers in Electric Cas-Lighting Apparatus, Call Bells, An- 
nunciators, Burglar Alarms, and all kinds of Electrical Appliances for Domestic Uses. 
OUR NEW “SINGLE MAGNET’®’ RATCHET AUTOMATIC, 


for house lighting, is the most practical working Automatic Gas Burner yet produced. It gives great 
satisfaction wherever used. The extensive line of improved 


HAND-LIGHTING OR ‘‘ PENDANT’? GAS BURNERS, 


Manufactured by this company under its increased facilities, are the finest and most popular burners of 
the kind made. First-class dealers throughout the country have them ; and the trade will find it de- 
cidedly advantageous to handle them. Our prices will be found surprisingly low. 


For New Price List just issued, please address, inclosing business card, 


THE ELECTRIC CAS-LICHTINCG CO. 


No, 45 Milk St.. Bos‘on, Mass, 
,/ WE INVITE 


TELEPHONE USERS 


TO INVESTIGATE THE 


Chavet Mechanical Teleshone System, 


believing it to be superior to any system extant, for 
small exchanges and private lines within a 
radius of two miles; can be built and main- 
tained at much lower rates than 
electrical systems. 


— CATALOQUES ON APPLICATION. — 


The Consolidated Telephone Co, 


171 and 173 GREENWICH ST., N. Y. 


HAW:&:GEAR 


MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


Special Tools and Dies. Model and Experimental Work a specialty. 





Louts W. BurNu#AM. Vice-Prest "and General Manager. 





“CLipaT ED oe 
< New vor’ 














Nos. 53 and 55 North Seventh Street, Philadelphia. 


A PERFECT ELECTRIC LIGHT CLOBE. 








THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 


BOSTON, MASS., 


U.S.A 






jy MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ano INCANDESCENT 


4x10 inches 


ELECTRIC-LIGHT GLOBES 








SEND FOR PRICE-LIST. 


Consolidated Electric Light Oo., 


Owning and Operating the 


SAWYER: -MAN PATENTS. 


EXECUTIVE OFFICES: PHILADELPHIA OFFICE 


206 Walnut Street; 
Mutual Life Building, BOSTON OFFICE: 
NEW YORK. 


4 Pearl Street. 
CHARLES H. BANES, 





HUGH R. GARDEN 
President. Vice President. 
HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ASTIMATES FURNISHED for the Thomson - Houston 











System of Are Lighting. 





Se 
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G. W. STOCKLY, President. J. J. TRACY, Vice-President. W. F. SWIFT, Secret ary. 
J. POTTER, Treasurer. N. S. POSSONS, Superintendent. W. J. POSSONS, Assistant Superintendent. 


eS 3Oe 


BRUSH ELECTRIC CO. 


SOLE MANUFACTURERS UNDER ALL THE PATENTS OF 
CHARLES F. BRUSH 








Electric Lighting, Storage Batteries, Carbons, 


ELECTRO-PLATING MACHINES, ELECTRO MOTORS, ETC. 


’ The BRUSH LIGHT Still LEADS the Field. 


No other system in the World equals oursin . 
Simplicity, Durability, Earning 
Capacity, Reliability. 

















THE BEST IS ALWAYS THE CHEAPEST. 


35,000 BRUSH ARC LAMPS NOW IN USE. 


SELE'-REGULATING INCANDESCENCH APPARATUS. 








pitts 
i atl 





GE UR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE 





lue BRUSH ELECTRIC CO. 


AGENCIES EVERYWHERE. CLEVELAND, OHIO JU. S. A. 
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TESLA ELECTRIC LIGHT « MFG. Co. 


RA ABwWw ay, N.d. 





B. A. VAIL, President. 


H. C. CARMAN, Secretary. 


ROBT. LANE, Treasurer. N. TESLA, Electrician. 





ARE NOW PREPARED 


TO FURNISH 
THE MOST PERFECT 


Automatic, Self-reculating 


SYSTEM OF ELECTRIC ARC LIGHTING YET PRODUCED, 


AN " iINN 


OF THE LAMPS. 














Entirely New System of Automatic Regulation, = 
Resulting in Absolute Safety and a great Saving — 
of Power. 


Correspondence solicited. 
ILLUSTRATED AUGUST 14, 1886, IN ‘* ELECTRICAL REVIEW.” 














Shultz Belting Company, 


SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the — not tanned, but rawhide fulled and softened by our patented process. Our Belt. 
ing is more pliable, hugs the ulley better, transmits more power than any other, and is the only perfeci 
ELECTRIC 5 JGHT BELT MADE. Agents in all cities. Send for trial belt. 





NEW YORK INSULATED WIRE C0. 


MANUFACTURERS OF 


Insulated Wires and Cables for Aerial, Underground and Submarine use, 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


33 Oliver St., Boston, 64 Broadway, N. Y. 144 Lake St, Chicago, Il) 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 


J.H. BUNNELL & CO., 


106 and 108 Liberty St. NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 


Bells and Electrical 
Supplies. 


The Largest Stock and Best Variety of Main Line and Short Line Instruments in 
any American Establishment, 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 


HArris-CorLiss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im. 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN: 
GINE BUILT. 
LIGHT COMPANIES TAKE NOTICE! | They are especially 
I 


aad | RIC 1 purposes where continuous service at uniform speed is requiredand at the 
minimum of aa of repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 2. 




















New Tanove Buckeye Automatic Cur-Orr Eneines. 


In Use Over 1,000 25 to 1,000 H. P 
9 a 


tes. 







are the d result of long experience 

oer on cut-off regulation and most careful revision 

b ‘all details. They are designed and constructed for heavy 

and continuous guy. at medium or high rotative speeds. 

Highest attainable Economy in Steam Consumption and 

regulation guaranteed. Self-Contained Automatic 

=, Cut-off Engines 12 to 100 HP. for driving Dynamo Machines 

TY.—Ilustrated Circulars with various data as 

to paces Steam Engine Construction and performance, 
free by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. 70 Actor Be Sn. New York. 


NSON. cor. Clinton and Jackson Sts., Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn. 


and Pray MANUFACTURING CO., Minneapolis, Minn. 
MAGNETO SIGNAL BELLS. 
No Battery Required. 
$4, $6, “biccount on large lots. 


We make a specialty of the manufacture of these bells for 
our Pai Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 








ed. 
“Tose attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. G. DAVIS, President. A. B. PROAL, Secy. & Treas. 
Oflice, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR 


“STANDARD.” 


Ilt VUSTRATHDO CATALOGUB 





SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 








BARRETT’S CHLORIDE OF SILVER 
TESTING BATTERY, 


the most constant. compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases, 
PRICES. 
In Polished Mahogany Case with Current Reverser. 


50 cell Battery, 7x7x12% inches $60 00 
82 cell Battery, 6x7x10', inches. .... 40 00 
2 cell Battery, 6x7x744 inches . 33 00 
Ta Plain Case Without Current Beverser. 
16 cell Battery, 51¢x644x5 inches . 20 00 
12 cell Battery, 54gx5%x5 inches .... 150 
9 cell Battery, 44%x5x5 inches .... 1200 
6 cell Battery, 44x4%%x5 inches 10 00 


SOLE AGENTS, 


E.S. GREELEY & C CO., 


SUCCESSORS TO 
L. G. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 


Telegraph, Telephone and Electrical Supplies 
of Every Description. 


5 and 7 DEY STREET, - - NEW YORK. 


ENS.\GREELEY'& CO.N.Y. * 

















ad 











EDISON LIGHT! 


en 


THE ONLY PERFECT SYSTEM of ELECTRIC LIGHTING. 


MORE THAN 300,000 LAMPS IN USE. 
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Estimates for Central Station or Isolated Plants furnished on application. 


EDISON COMPANY, for ISOLATED LIGHTING, 


16 and 18 BROAD ST., NEW YORK. 


The Incandescent Electric Lamp is the universally acknowledged invention of Thomas Alva Elison, and is covered by funda- 
!: ental patents granted to him January 27, 1880, No. 223,898; May 4, 1880, No. 227,229; aud July 20, 1880, No.280,255. 


These patents, as well as some 300 additional detail and system patents, are all owned by this compiny. 


All forms of incandescent lamps as well as a great majority of the ‘Detail’ and ‘‘System’’ devices offered by others than this 
- mpany and its licensees, infringe the above mentioned patents, and all persons using them render themselve s individually responsible 
+ such unlawful use, and all the consequences thereof, and liable to suit therefor. 


A CARD TO THE PUBLIC. 








Se a The Edison Electric Light Company having instituted suits on its patents, must decline to substitute the advertising columns of 
tue press for the courts for the purpo:e of their legal interpretation. Mr. Edison’s carbon filament patent of 1879 covers broadly the modern incandescent lamp. The claim that this 
pateut has ever been in litigation in the United States Patent Office is absolutely false. In Germany and England, this fundamental patent has finally prevailed against all infringers 
thus establishing the fact that Mr. Edison’s great invention has been nowhere anticipate; rgo, a like result must follow in the United States. Ihe straining and distorting of 
these facts, together with the violent effort to interweave with them certain minor and IRRELEVANT CASES for the purpose of fraudulently posing before the public as joint heirs 
with Mr. Edison in the fruits of these patent decisions, only indicate the DIRE EXTREMITY of those who are thus gradually becoming ENVIRONED by due process of law. 


THE EDISON ELECTRIC LIGHT COMPANY 


By EDWARD H. JOHNSON, Vice-President. 





URING THE PAST. YEAR this Company has succeeded, through the medium of Special Machinery and Improved Methods, in 

bringing its output up to 3,500 H. P. per month, while steadily Reducing the Cost of Production. At the same time the 

Materials and Workmanship have been Greatly Improved, as always follows from Systematic Manufacture. It has become possible 
therefore to carry out a long Determined Policy, and announce a 


SWEEPING REDUCTION IN PRICE 


=——OF THE—— 


Westinghouse Automatic Engine, 


TO WHICH BIDS ALREADY OUT WILL BE MADE TO CONFORM. 
All Engines have Our Latest Improvements: Forged Steel Rods, Oil Separators, Back Pressure Balanced Valves, &o. 
The Westinghouse Engine will be found to be Equal or Superior in FUEL ECONOMY to any other 


Single Valve Engine on the Market, all the assertions of our competitors to the contrary notwithstanding. We stand ready 
to make good this statement by Public Competitive Test at any time. 





mine WESTINCHOUSES THE WESTINGHOUSE MACHINE CO., Pittsburgh, Pa. 

UU LOM TLS Sales Department for the U.S. Conducted by: — WESTINGHOUSE, CHURCH, KERR & CO., 17 Cortlandt St., New York. 
PAIRBANKS, MORSE & C0........... Chicago, Ill. | PARKE, LACY &C0............ Salt Lake, U'ah, | H. DUDLEY COLEMAN.......... New Orleans, La- 
FAIRBANKS & C0............ ....t. Louis, Mo. | D. A. TOMPKINS & C0.......... Charlotte, N.C. © KEATING IMPLEMENT ) Dallas. 
PARKE & LACY............. San Francisco, Cal. | ROBERT MIDDLETON............. Mobile, Ala. | AND MACHINE CO., { “**" "777" a 





JARVIS ENGINEERING co, | FRENYEAR & RAZEE, 


| Manufacturers and Dealers in 


noes ee ELECTRIC LIGHT SUPPLIES 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis | and ELECTRICAL GOODS of all kinds. 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


New York Safety Steam Power Go.’ 


80 CORTLANDT ST., NEW YORE cry, 
Builders of 


STEAM ENGINES 


ALL SIZES, FOR ALL PURPOSES. | 


Horizontal and Vertical Automatics. High Speed, 
Low Speed, 50 Different Sizes 500 Engines 


Write for Circulars and prices. Address, 


352 Washington St., Boston, Mass 


Factory, Exeter, N. H. New York Office 67 Astor House. 
| 








THE 


“LITTLE GIANT” BATTERY. 
The Original Carbon Cylinder Battery. 


PATENTED 1883. 


Among the many open-circuit Batteries the ‘“ Little Giant” is un ied. 
Most economical on account of the indestructibility of the carbon cylinder. 
After long usage a new zinc and fresh solution of sal-ammoniac will completely 

re its activity'and usefulness. By actual tests the “Little Giant” bas 
discounted all others for its particular adaptation to the various uses of the 


Telephone, Long-Distance Telephone, Electric Bell Work, 


SINGLE CREE an... a otto Gas Tdghting, ste. AE Eee $1 2% 


One dozen to 500 lots, special price. 


Rhode Island Telephone and Electric Co. 


P.O. Box, 11%. PROVIDENCE, R. |., U.&.A. 









always in Stock. 
-ADDRESS:— 
| 


E.T. Copetanp, Gen. Agt, 30 Cortlandt St., N. Y. 
J. H. Hovenron, 66 Canal St., Boston. 
Wu. A. Hammett, 64 So. Canal St., Chicago. 


ey tt il 





| 
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THE PARKER-RUSSELL MINING & MFG. CO, 


711 PINE STREET, ST. LOUIS, MO. 


MANUFACTURERS OF THE 





SUNLIGHT ... CARBONS. 





<<0K)+-- 


























WE HAVE PERFECTLY ADAPTED THESE PENCILS TO ALL THE PROMINENT SYSTEMS IN USE. 








Notwithstanding the prevailing low prices, we have maintained and will continue 
to maintain, our High Standard for Straightness, Purity of Material, Perfection of Light 


and Long Life. 





TESTS OF THE 


Waterhouse Automatic Regulator 


ON ARC-LIGHT DYNAMO. 


ist.—The outer circuit was cut out at its terminals, making the dynamo in complete short circuit, and 
all depending upon the Regulator to save the machine from immediate destruction The dynamo 
was started, and after running twenty minutes, without once flashing at commutator or the 
least sign of disturbance, the machine was stopped and the armature found to be lukewarm 
and the fields cold. 

oT lights out of forty were cut out, one by one and that one burnt standard size ; then 
the number was increased to three, and those were run at standard size without flashing at 
commutator and the machine cool. 

3d.—Forty lights on circuits, seventeen were cut out instantaneously, and then ten, without flashing at 
commutator or the least change in lights burning. 


The above are only a few of the tests, and from our positive knowledge of the Regulator WE 
CLAIM IT SUPERIOK to all others, and by its use the destruction of the machine is impossible. 


The Waterhouse Electric & Mfo. Co., 


Factory, COLT’S WEST ARMORY. HARTFORD, CONN. 








CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 


FRANKLIN S. CARTER. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 
Oniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d, 


PITTSBURGH, PA. 








STANDARD UNDERGROUND CABLE COM’Y. 


EO. WESTINGHOUSE, Jr., President. RICHARD A. WARING, Vice-President. 
GRO OHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 
—Gro W HOUSE, JR., Richarp S. Wartne, Mark W. WaATsoN, JouN H. Danze, 
a honsne Prroatan, O. T. Warine and C. H. Jackson. 








Manufacturers of 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electrio Light, Underground and Submarine 


amma A 3 TLS ee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., K. ¥. City, {oat cess. | Hamilton Building, 94 5th Ave.. Pittsburgh, Pa. 





PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Engsulated and Bare. 





Marke. 





 Dhospher- Bionge. 


smbines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


3tandard Sizes, 16, 17, and io, stus’ Gauge. 


ADDRESS; 


pt 
erp ee 


Owners - of - the - United - States - Phosphor-Bronse - Patents 
Sole Manufacturers of Phomphor-Bronze in the United States. 


H. M. RAYNOR, 


No.25 BOND ST., : 

NEW YORK. 

Established 
1859. 











ALL PURPOSES, 
WHOLESALE AND RETAIL. 


There are now in use over 18,000 


OTTO GAS ENGINES. 


Guaranteed to Consume 25 to 75 OTHER GAS ENGINE 
Per Cent. Less Gas than ANY 


Per Brake Horse-power. 


Works without 
boiler, steam, coay. 
ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
electrical machin- 
ery for Telegraph 
and Telephone as well as Lighting purposes. 


OTTO GAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. 


N. E. corner 33d & Walnut Sts., Phila. 
Branch Office: 180 Washington St., Chicago. 








Drrect Reaping Am-meters and Volt-meters. 





a 


— ALSO . 
ELECTRICAL INSTRUMENTS of all kinds 
Manufactured and for sale by 
A X. EATON, 63 and 65 Henry Street, Brooklyn, New York. 


Wellington Belt Bolder 


The simplest, cheapest 
and handiest devicein ex- 
istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. B.Santley & Co. 


WELLINGTON, 0. 











THE GAMEWELL FIRE ALARM TELEGRAPH CO. 


No. 1% Barclay Street, New York. 
PROPRIETORS OF THE 


“OLD AND ONLY RELIABLE” AMERICAN FIRE ALARM & POLICE TELEGRAPH. ~ 


In successful operation for more than a Quarter of a Century, and in use by over 2000f the Leading 
Cities of the United States, Canada and the West Indies. 





JOSEPH W. STOVER, Boston, President. 


CHESTER H. POND, New York, First Vice-Pres. and Sec. 


D. H. BATES, New York, Second Vice-Pres. 


OTIS T. PETEE, Boston, Treas 


J. N. GAMEWELL, New York, General Superintendent. 
—Sznp ror Naw CaTaLoeuz.— 





ba ot 
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AMERICAN ELECTRIC MFG. C0 


——_—_ EXECUTIVE OFFICES 


Mutual Life Building, 146 Broadway, New York, U.S. A. 


OFFICERS eens 


EDWARDS H. GOFF, President and General Manager. H. E. IRVINE, Secretary and Treasurer. 
L. M. BATES, Vice-President. JAMES /. WOOD, Electrician. 























—______ —TRUT2—$£$____—__ _ 


Hon. H. H. HYDE, Prest. Agawam National Bank .Springfield, Mass, EDWARDS H. GOFF, President of the Company, New York. 
Hon. L. M. BATES, formerly of Bates, Reed & Cooley, New York. Hon. JOHN J. KIERNAN, Kiernan’s Financial News Ag’cy, New York. 

of Messrs. Caswell, Hazard & Co., & Prest. Col. SILAS GURNEY, Proprietor Tremont House, Boston. Mass, 
ROWLAND N. HAZARD, { American Loan & Trust Co., New York. H. E. IRVINE, ol Treasurer of the Company, New York. 


General Manager American Exchange in fM . Chas. B. Whiting & Co. 
HEBES 2. GEIS, { Europe, New York and London, England. CHAS. B. WHITING, jo ‘Wesesster, , ey ang & Co., Bankers, 


{ General Manager Southern New England Telephone New York Agent Holmes, Booth & H 
H. P. FROST, - Company, New Haven, Conn. HENRY C. ADAMS, | New York. ’ aydens, 


A. B. CHANDLER, { _ sae Semis Ocean Cable Company, W. J. JENKS, { a eg _  — “oreceees Department of the 


AMERICAN SYSTEM OF ELECTRIC ARC LIGHTING. 


This system of Electric Lighting is the development of a series of inventions and discoveries of James J. Woop, Electrician of the American Electric Manufacturing 
Company, of New York, who has devoted himself to the discovery of methods by which A PERFECT SYSTEM OF ARC LIGHTING, WITH PERFECT 
AUTOMATIC REGULATION could be obtained. 

Mr. Woop has succeeded in producing a Dynamo-Electric Machine, manufactured in various sizes, with a capacity of 1 to 50 lights of 2,000 candle-power each, 
which FULLY SATISFIES THE SEVEREST TESTS TO WHICH SUCH MACHINES CAN BE SUBJECTED. 

Mr. Woop has also invented a Lamp which is PERFECT IN ITS ELECTRICAL AND MECHANICAL CONSTRUCTION. In operation it is FREE FROM 
HISSING AND FRYING NOISES, and DOES NOT CUT ITSELF OUT OF CIRCUIT OR ALLOW THE CARBONS TO SLIP BY AND EXTINGUISH THE 
LIGHT— defects so objectionable in other systems. 

The American Company cordially invites investigation of its System by Scientists, Hlectricians and Mechanics, as well as all who contemplate buying or using Electric Light Apparatus. 


The Special Advantages Claimed for the American System of Arc Lighting are: 


THE MOST PERFECT IN PRINCIPLES OF ELECTRICAL AND MECHANICAL CONSTRUCTION, for COMPLETENESS and SIMPLICITY in construction 
DURABILITY and ECONOMY in ‘its operation, STEADINESS and QUALITY OF LIGHT produced, and PERFECTION IN ITS AUTOMATIC REGULATION. IT 
HAS NO EQUAL. 

The Wood Automatic Regulator is ENTIRELY ORIGINAL, ABSOLUTELY PERFECT IN OPERATION, and is the ONLY PERFECT AUTOMATIC 
REGULATOR ever invented. 

The Wood Automatic Regulator is the ONLY ONE made which will permit the turning off of all the lights in circuit and allow the dynamo to run any length 
of time on a short circuit, or any number of lamps—from ONE upward—on any size or capacity of machine without injury to the machine, and with corresponding 
diminution of power. 

THE COST OF OIL AND COMMUTATOR BRUSHES IS REDUCED TO A MINIMUM, one set of brushes lasting for months without readjustment. 

The GENERAL CARE AND EXPENSE of running and maintenance of the American Machine and Lamp is FAR LESS THAN IN ANY OTHER SYSTEM 

ABSOLUTE SAFETY OF ARMATURES FROM BURNING (the great difficulty with other systems, and which makes maintenance so expensive). 

The above are bold statements, but they are made deliberately, and we are ready to substantiate them in every particular. 


LOCAL LIGHTING COMPANIES, 


Either New or Old, Should Investigate the AMERICAN SYSTEM, before Buying New Apparatus Elsewhere 


EDWARDS H. COFF, President and Ceneral Manager. 


NEW ENGLAND AGENCY, CENTRAL AGENCY, | WESTERN AGENCY, 
For West Pennsylvania, Ohio, Kentucky and West Virginia, 


SOWDON, ELDER & WRIGHT, PITTSBURGH ELECTRIC COMPANY, S. S. BADGER, 


General Agents, Western Manager, 
EUGENE INGOLD. Manager 


131 Devonshire Street, Boston, Mass. 213 Wood Street, Pittsburgh, Pa. Puliman Building, Chicago, Ill. 








18 HBLECTRICAL RHEVIHW. 





[September 11, 1886 








Lowest Prices 


BELLS, 


E. W. HAZAZER, 


32 Frankfort Street, 
NEW YORK. 


-) 


STERN 














| 
SHEPARD’S CELEBRATED | 


Screw-Outting Foot Lathe, 
CAP LATHE, $125. 


Foot and Power Lathes, | 
Drill Presses, Scrolls, Saw | 
Attachments, Chucks, Man- | 
drels, Twist Drills, Dogs, Cal- | 
ipers, &c. Send for cata- | P 
logue of outfits for amateurs j 
or artisans. Address, : 


see lI. 1. SHEPARD, Agt , | 
134 E. SECOND STREET, CINCINNATI, O. = 








ROYCE & MAREAN, aa 


DEALERS IN 






CTRIC CO, 


wea, ELECTRIC 


a LIGHTING 


, APPARATUS. 


sm ELE 


. = 





Every requisite for the 
most perfect system of Elec- 
tric Lighting, at prices 
which insure a profitable 
investment to the purchaser 


Address, 


Western Eletuis Co, 


CHICAGO or NEW YORE. 


ie 


Manufacturers of and Deal- 
ers in all kinds of 


Electrical . Apparatus. 


ase al ca AND SUPPLIES. 


X | 


wy Wi y ~~ 

















ELECTRICAL APPARATUS AINE & LADD, 


Telegraph and Telephone Supplies, HALBERT E. P. | STORY B. LADD. 


Late Commissioner ee Petiata, 
No, 1408 Penna, Avenue, 


Attorneys in Patent Causes 
Opp. Willard's Hotel, WASHINGTON, D.C. And Solicitors of Patents. | 


WASHINGTON. D.C.) 


Roberts-Brevoort Electric Co. (Limits), 








C2. a THE ROBERTS PER-OXIDE BATTERY, 
~~ =z@—g| The Roberts Ory Battery, and the Well- 


known Permanganate Battery. 
These batteries have each about 1.8 Volts. The Per-Oxide 


Battery is intended for severe open-circuit work. The Perman- 
ganate Battery is too well known to need description. Our Dry 
Battery is something entirely new, It is put up in a sealed 
cell; no fluid to spill; can be used in any position, 


Diberal Trade Discount. Send for Price List and Circular to 
Companys’ office. 

PEROXIDE BATTERY...... <dsvenhoneveoerneduwaenanesets me 
PERMANGANATE BATTERY .....ccccsccccccccccscscosesse 1@® 
Be EEE wirdiie ey dtlostteccsccepnecedeessencensesceesees 1 50 


> No. 206 BROADWAY, NEW YORK. 


FOR SALE BY ALL DEALERS. 


THE HASKINS HANGER. 














yy ap 


For Suspending Arc Lamps over Sidewalks or on Poles, 


SEND FOR CIRCULARS. 


THE ELECTRICAL SUPPLY CO0., Manufacturers, 


171 RANDOLPH STREET, CHICAGO, ILL. 


THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


I~ ll desirable qualities of ELzcrric Arc-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 
was awarded the First Prizz for the dest system of Arc-Lighting, and the best Are Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomsons-Etouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 








New Illustrated Pamphlet will be sent on application. 


Brady Electric Light Mast Arm. 
| H. M. LINNELL, Selling Agent, Hartford, Conn. 


T. H. BRADY, Patentee and Sole Manufacturer . 
NEW BRITAIN, CONN. . 








New York, January 5, 1886. 
T. H. Brapy, Esq., New Britain, Connecticut, 

_ Dear Sir--l am much pleased with your Mast Arms forarc lamps. They are 
simple in construction, low in price, and perfectly adapted for all purposes 
where projecting lamps are required. Yours truly, 

THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
B. PowEL1, General Manager. 
BRooKLYN, NEw YoRK, December 16, 1885. 








Mr. Taos. H. Brapy 
Dear Sir.— Some few months ago we substituted your Mast Arms for some 
swinging lamps (i. e., lamps suspended in the middle of the roadway), and 
find them a vast improvement. We were troubled with the old style by car- 
bons slipping by when the trimmer was — lamp out to its position. 
We find no such trouble with your Mast Arms, and are very much pleased 
with same. Should be pleased to have you send anyone to inspect same. 
. Respectfully, “ 7 
MUNICIPAL ELECTRIC LIGHT CoO, ok 
Cuas. CooPER. . 


THE 


India-Rubber & Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory serv'ces under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coa) Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 


PARTZ [LECTRIG BATTERY (0. 


OPEN CIRCUIT BATTERY 


FOR 


ANNUNCIATORS, TELEPHONES, BELLS, IGNITING GAS, Ete, 


It hasour PATENT SLOTTED CARBON CATHODE, between two 
bars of zinc attached to a metallic cover. The carbon being slotted, 
increases the active surface and makes the battery exceptionally 
constant. 

E. M. F., equal to any open circuit battery made. Quick to recuper- 
ate. Carbons specially prepared. No creeping of salts to destroy 
connections. 


Price, $1.50 per cell. Liberal discount to the trade. 


= No. 1723 CHESTNUT STREET, 
PHILADELPHIA, PA. 


























Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AnD ARC. 


The most perfect system of both Incandescent and Are Lighting. Entire free. 
dom from hissing and flickering in our Are Lights, and long life and great bril- 
liancy in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 
___ Prices moderate. Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Harttord, Conn. 


New York Office: 
No. 44 BROADWAY. 
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GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION. 


Does not deterio- 
rate, and for 















Aerial or Unde: d. 
Mot Gondecting wines "mt 
Marks* Compound and Balata 
Insulated Wires, Cord- 























: age and Cables, for 
nererseteeccet or Office, Aerial, 
underground Underground 
is the most Gnd Battery 


Reliable and Uses. 


Durable, 




























Balata Cord, 
for Incandescent 
Light. 


RIVER CaBrEs. 






Gutta Percta 
Insulation 
Any number 
of Conduct- Burglar 
ors. 
Alarm, 


Annunciator, 
Electric Light 
and Gas Ligh 
ing Wires and 
Cables. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatteriton's Compound 
Jor Cable Splices, and Pure 
G. P. Goods of every variety 


Acid Vessels, Pipes, Vats, Etc. 


Marks’ Compound Wire, for Battery Coppers. 














SOMETHING NEW. GRYSTAL 
ili CARBON Co. 


Automatic Machinery, by which 
carbon points are made absolutely 
uniform in size and quality. Some- 
thing never before accomplished. 














The National Carbon Company, | 
world who have as yet been able 
to dispense with manuallabor in 
ing carbons. 
We guarantee our carbon points 
rent,and the best and purest made. | sii A ob 1 ll ae 
. ' x 
Quality will always be a primary Pa nn he ee gh gasive wash, havtegeet 
‘ lectric Lightin and 
yet our also Carbon Plates. We have associated with us Stilled 
prices as low as consistent with [Light field, who t 
the best. connection with the C; n business, Leng say 
passed in Brilliancy and Steadiness ht. We solicit 
an opportunity to ow or we claim for our 
goods are used exclusively by all Garbone.by scarefal test. 8 
the eminent experimentors and THE CRYSTAL CARBON CO., Cleveland, 0., U.S. A. 
Europe. - p oo lhe gee 
. - Actually the cleanest, and practical, thereby the 
THE NATIONAL CARBON CO. ‘mos cconomicaland elective cell ta the market, Fer experi 
| purposes, for the 4 
no moresuitable ceil could be found. 
Cleveland, O, CURT W. MEYER, 357 Fourth Ave. New York. 
Providence, R.I., 
MANUFACTURERS OF 
FOR COVERING 
"Telegraph, 


the only carbon makers in the 
the important processes of mak- | 
to be suitable for any Ampere cur- 
consideration with us, yy ge Ly 
bor as well as the most Brecticn experts in the Elec’ 
positively that we are now able to Cs Pe 2 sur. 
Our Laboratory and _ battery 
to receive a 
scientists in this country and 
| THE CURT BATTERY. 
menting, for medical 
Office and works, Wilson Ave. 
ADPRESS FOR CIRCULARS, 
"Telephone 


 ELECTRIC-LIGHT WIRE. 


ALS’ 
SINGLE AND DOUBLE 





Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


FINE CASTINGS A 
SPECIALTY. ¢ 





























UTHERN == 
= ELECTRIC 
= COMPANY. 


Ecectric LIicHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 






































Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


Arc Light, and Gas Companies 


ATTENTION ! 








Owing to Recent Improvements we now make a Specialty of 


CENTRAL STATION WORK 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lishting 







YET DEVISED FOR THIS PURPOSE. 


The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished 
from a COMMERCIAL STANDPOINT. , 


FOR FULL INFORMATION ADDRESS 


The United States Electric Lighting i, 


59 and 61 LIBERTY ST., NEW YORK. 









16x24 DUUBLE BRAIDER. 


216 LA SALLE ST., CHICAGO, ILL. 
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CHAS. A. CHEEVER, 





ON 


THE yy Y CO. 


INSULATED WIRES AND CABLES. 


CHICACO BRANCH, 


1022 Opera House Bullding. | 13 Park Row, New York. 





Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 


Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


DA Y'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. Allrubber and gutta-percha compounds are very 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most of them ol. 
and discarded experimental products. The present high standard and uniforn 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they being the most practical and durabl 
in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
Telephone Cable. is DEY STREET, NEW YORK, 


The BrOsh-Swal fleet Llwht Co. 


OF NEW ENGLAND. 


W. L. STRONG, President. GAYLORD McFALL, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer. 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210, ELIZABETH ST,, NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES OF LIGHTING AND 
TRANSMITTING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 























THE Arc Lights of various Sizes. 
SYSTEM Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC 60. 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric Motors, etc. 

WE FURNISH THE ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000, and up to 100,00 candle power. 
Our No. 8 machine gives €5 lights of 2,000 c. p. with about 45 H. P. 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 











MACHINES? INCANDESCENCE LIGHTING, 


adapted for use with Swan Incandescence lamps. These machines are automatic and do not require 
the use of any switches or resistances outside of the machine to govern the current. Will run any 
number of lamps from one up to the full capacity of the machine, without change of speed and with- 
out the use of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescence Lighting and for Electric Motors. 
the only practical ones offered iu the market. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon 
factory in the world, and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
—— of power and will be largely used by Lighting Companies and others where small powers are 
requ ’ 





Our storage batteries are 


THE BRUSH ELECTRIC CO. cwveiensio,us.4. 


mpanies as 
| descent lighting anywhere on thett circuit, without involving the large cagense for incandescent light 
| or the ber of subscribers to with, d 


~~ ANSONIA BRASS & GOPPER 60. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St., New Yor tories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circults. 


Brown Automatic Converter 


Will supply and take care of ten to twelve 16 CO. P. Incandescent Lamps, at any point on an aro-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can be used with any make of arc-light dynamo, 

Any number of the lamps can be turned on or off without affectin, 
Invaluable to arc lighting co: by which 





the rest. 
& means ey can secure customers, from one up, for incan- 
ing plants, 


Address, 





necessity of getting a large num! 


THE BROWN ELECTRIC CoO., 
400 WOOD. ST., PITTSBURGH. PA. 
C0. 


FOREST CITY CARBON MFG. 
AUSTRIAN-AMERICAN CORED CARBONS, 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 











BRIDGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED 1{865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4no ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 





ich. 
H. B. SMITH MACHINE CO.,925 Market St.,Phil.,Pa. 
¥. H. HAYWARD, 81 La Sail 
T. W. ANDERSON, New Orleans, La. " | 
E. P. HAMPSON & CO., 36 Cortlandt St., New York.! 


STANDARDS A SPECIALTY. 


Corner Waverley and University Places, New York. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


VOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 
SELLING AGENTS. 





JARVIS ENGINEERING GO., 61 Oliver St., Boston.) TANNER & DELANEY ENGINE CO., Richmond, Va. 
POND ENGINEERING CO., St. Louis, Mo. 
J. F. RANDALL, Warren, Ohio. 


MORTON REED & CO., Baltimore, Md 
A. 4. MILLER, Danville. Va. 

W. R. BURGESS, Greensboro, N. C. 

W S. JOHNS, Pensacola, Fla. 

&. 8. PEGRAM, Macon, Ga. 

J. A. HAUSER, Monigomery, Ala. 


JOHN R. MARKLE, Detroit, Mic 
le St.. Chicago, Hl. 





ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 


William Marshall. 


Manufacturer of ELectrricaL CONDENSERS. 


Rooms 2 and 4 University Building. 











Warran 
| Write for particulars and pricesto 


OFFICE, LINE, AND 
Aamnnunoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 


CARBONS 


BOULTON CARBON CO. 


FORMERLY 


Boulton Standard Carbon Comp’y, 


CLEVELAND, OHIO. 


We do not brag about our Carbons, but we 
challenge the World to produce a better. 





MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 
ted to run steady and smooth, and without stretching 


CHARLES. A. SCHIEREN & CO., 


Manufacturers and Tanners of Oak Leather Belting 
and Lace Leather, 


47 Ferry Street, New York. 
16 ARCH 8T., PHILADELPHIA, 86 FEDERAL ST, BOSTON 








